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The Regional Manifestations of Scleroderma’ 
WILLIAM T. MESZAROS, M.D. 


orTz (14) uSED the term ‘“‘progressive 
G systemic sclerosis’ to indicate that 
scleroderma is a generalized disease, a fact 
that is occasionally disregarded, in view of 
the more obvious cutaneous manifesta- 
tions. Appreciation of the widespread in- 
volvement is important to the clinician in 
his evaluation of the patient. The radi- 
ologist must also be aware of all possible 
manifestations, since occasionally the clini- 
cal diagnosis is not obvious, the skin 
changes being overshadowed or preceded 
by involvement of internal organs. In 
such instances the correct diagnosis may 
first be suggested radiologically. 

Scleroderma is twice as common in fe- 
males as in males. 
quently during the fourth and fifth dec- 
ades, although there is a wide variation 
inthe age of onset. There are also marked 
differences in clinical progress. Although 
the course is usually chronic or subacute, 
the progression may be rapid, with death 
occurring in a matter of weeks. 

Scleroderma is one of the ‘‘collagen’’ 
diseases. Indeed, according to Szanto 
(38), it is the most typical one, character- 
wed by primary changes in the collagen 
proper. Initially there is edema of the 
collagenous intercellular tissue, followed 
by induration and thickening. Vascular 
changes are also prominent, consisting pre- 
dominantly of intimal thickening. Even- 
tually parenchymal atrophy ensues. These 
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findings lead to changes in the structure 
and function of many organs and these are 
reflected in a wide variety of roentgen 
manifestations. Consideration of the as- 
sociated clinical and pathological aspects 
leads to a better understanding of the 
roentgen abnormalities. 


EXTREMITIES 


Clinical Findings: The appearance of 
the skin can be described in reference to 
three stages: edema, induration, and 
atrophy. The findings are, as a rule, most 
pronounced on the hands, usually with 
subsequent involvement of the face, neck, 
and chest. Areas of hyperpigmentation or 
depigmentation may be present. The 
face assumes a miask-like appearance. 
The fingers show marked limitation of 
motion. Subcutaneous nodules (due to 
calcinosis) may be present. Ulcerative 
and even gangrenous changes can occur, 
especially on the finger tips. The joint 
symptoms may be present before the clini- 
cal diagnosis is apparent. An erroneous 
diagnosis of rheumatoid arthritis may be 
made. 

Raynaud’s syndrome (pallor, cyanosis, 
and numbness of the finger tips) is com- 
mon, occurring in approximately 60 per 
cent of the cases (6). Raynaud’s phenom- 
enon may occur before, during, or after 
the clinical diagnosis of scleroderma is ob- 
vious. 
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Pathology: The early changes in the 
skin are those of edema and minimal peri- 
vascular infiltration (chiefly lymphocytes 
and plasma cells). The edema and infil- 
tration diminish, and marked induration 
secondary to dense collagen changes be- 
comes apparent. The collagen fibrils are 
markedly thickened. Later there is atro- 
phy of the epidermis. 

Vascular changes are usually confined to 
the smaller vessels. There is marked inti- 
mal proliferation and fibrinoid degenera- 
tion. The lumen may be partially or com- 
pletely occluded. The medium-size and 
large arteries may show slight or no change. 

Boyd et al. state that the joints show 
atrophic manifestations associated with 
collagenous involvement of the synovial 
membrane (6). 

The skeletal muscle changes are usually 
not striking. Atrophy and replacement 
fibrosis are the usual features. Minimal 
inflammatory changes may occur early. 
These should not be confused with der- 
matomyositis, in which the cellular infil- 
tration persists and is the predominant 
finding. 

Roentgenology: Absorption of the distal 
phalanges is one of the most characteristic 
roentgen findings. The absorption begins 
distally and progresses proximally. In 
severe cases absorption with a resulting 
pointedness may be observed in the middle 
and proximal phalanges. Rarely, absorp- 
tion of the distal ends of the radius and ulna 
and also absorption of the carpal bones 
may occur. We have observed absorptive 
changes in the acromion process and in the 
distal end of the clavicle. 

Periarticular soft-tissue swelling may 
be the only abnormality noted. Later the 
joint space becomes narrowed. Marked 
articular destruction may be present, and 
subluxation or synostosis may occur. 
These changes simulate those of rheuma- 
toid arthritis. 

The destruction of the ends of the bones 
may be so severe that the joint dissolution 
resembles a neurotrophic joint, although 
eburnation and osseous debris are not pres- 
ent. 
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Increased density of the diaphyses of the 
phalanges has been recorded (9, 18, 27, 31), 
Osteoporosis, when present, is presum- 
ably due chiefly to disuse. 

Soft-tissue calcification often occurs, 
The calcifications are not necessarily peri- 
articular, and usually involve the portions 
of the extremities which are most often 
subjected to pressure. Soft-tissue calei- 
fications are more common in the extremi- 
ties, especially the hands, than elsewhere 
in the skeleton. Less commonly, the soft 
tissues of the trunk and even of the face 
may be involved. The association of cal- 
cinosis and scleroderma is referred to as 
the Thibierge-Weissenbach syndrome. 

Any of these types of involvement may 
occur alone or may be associated with 
any of the other abnormalities of the ex- 
tremities. 


ESOPHAGUS 


Clinical Findings: Dysphagia and the 
esophageal manifestations of scleroderma 
were first described in 1903 by Ehrmann 
(10). Dysphagia is the most common 
esophageal symptom. However, the pa- 
tient may not volunteer information on 
this point unless it is asked for specifically. 
Occasionally dysphagia may not be pres- 
ent, even with abnormal x-ray findings. 

Nausea and vomiting are other esophag- 
eal symptoms. Substernal distress oc- 
curs, consisting of a burning sensation or 
of actual pain. These findings are more 
pronounced when the patient is in the re- 
cumbent position. 

Pathology: The outstanding feature 
pathologically is marked thickening and 
induration of the submucosa. There are 
acellular fibrinoid changes in the mucosa, 
hypertrophy of the muscularis mucosae, 
and atrophy of the muscular layers. 
Changes secondary to esophagitis may be 
superimposed. 

Roentgenology: The severity of the eso- 
phageal changes is not necessarily in pro- 
portion to the extent of the skin changes. 
The esophagus is widened and atomic. 
Peristalsis is diminished or absent. The 
findings are more pronounced in the lower 














_ the 
rma 
nann 
mon 
- pa- 
n on 
vally. 
pres- 


ye 

yhag- 
5 OC- 
yn or 
more 
e re- 


ature 
- and 
e are 
\COSA, 
osae, 
Lyers. 
ay be 


2 eS0- 
| pro- 
inges. 
tonic. 

The 
lower 





| 
defin 


3 
4 
5 


A. Dilatati Figs. 1-5. Case I 
atation of the entire tl P L H 

ed atrophi a ire thoracic esophagus with mixture Cates q 

, ic. ¥ ; Sus, xture of air and bs wes } 

Small er - he ee showing residual barium in esophagus 1 barium. Mucosal pattern poorly 
: > ‘aicinosis. No nalan e: : , é s. 

Calcinosis of soft tissues of i geal tuft absorption. 


Ninety-mi > fi i i 
a an a Dilatation of the small bowel 
. Minimal prdégress since ninety-minute film. Transit time markedly delayed 
‘ i ’ slaved. 


315 





316 


portion, but the entire thoracic esophagus 
may be involved. If the patient is ex- 
amined in the upright position, the esopha- 
gus empties readily by the effects of gravity, 
and the dilatation may not be apparent. 
When the patient is placed in the recum- 
bent position, a striking difference is noted: 
barium remains in the large dilated atonic 
esophagus. If the patient maintains this 
position, the barium may remain in the 
esophagus for many hours. 

This condition may be confused with 
cardiospasm. In the latter, however, there 
is a delay in emptying in the upright posi- 
tion, as well as in recumbency. In un- 
complicated scleroderma there is no ob- 
struction when the patient is erect. If 
there is esophagitis with obstruction, the 
associated irregularity differentiates the 
findings from those of cardiospasm. In 
addition, the smooth conical tapering of 
the distal esophagus, which is so typical of 
cardiospasm, is usually not present in 
scleroderma. 

The mucosal pattern of the esophagus is 
often poorly defined and has an atrophic 
appearance. 

In addition to stasis of barium, air is also 
frequently noted, interrupting the continu- 
ity of the barium column. 

Regurgitation of barium from the stom- 
ach to the esophagus may be noted, as- 
sociated with atony and dilatation at the 
cardio-esophageal junction. This leads to 
esophagitis, with associated narrowing, 
irregularity, and ulceration. Esophageal 
narrowing was described in 1932 by Fessler 
and Pohl (11). 


STOMACH 

Clinical Findings: Most of the clinical 
findings referable to the upper gastroin- 
testinal tract are probably due to the le- 
sions in the esophagus and possibly the 
upper small bowel, since these structures 
are quite often involved with no apparent 
gastric abnormality. Epigastric distress 


and fullness could, however, be associated 
with gastric involvement. 

Pathology: 
the stomach are not striking. 


The pathologic changes in 
Scarring 
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and cellular infiltration in the submucosa 
have been described by Rake (30). Bey. 
ans (5) noted edema and atrophy of the 
muscular layer. In the case reported by 
Lushbaugh and his associates (22), the 
muscularis showed atrophy and fibrosis, 
and the mucosa was atrophic. 

Roentgenology: The stomach may be 
somewhat dilated and atonic, with delayed 
emptying. These findings are not com- 
mon and, of course, are not specific. 

Of 18 patients studied by Olsen, 0’- 
Leary, and Kirklin (26), 9 had hiatus her- 
nia. In 6 there was shortening of the 
esophagus, with narrowing of its lower 
portion. 

Gastroesophageal regurgitation may be 
present. ; 


SMALL BOWEL 


Clinical Findings: There is no definite 
correlation between the involvement of the 
skin and small bowel. Cramp-like abdom- 
inal pain and diarrhea are often associ- 
ated with small bowel abnormality. 

Abdominal distention and vomiting may 
suggest bowel obstruction or paralytic 
ileus. Usually the scleroderma patient 
does not appear as ill as patients with 
these conditions. The similarity to the 
findings of obstruction is well illustrated by 
one of the cases of Hale and Schatzki (15), 
who in 1944 described the roentgenological 
appearance of the gastrointestinal tract in 
a comprehensive study of 22 cases. 

Pathology: The mucosa may show mini- 
mal lymphocytic infiltration. Dense col- 
lagenous tissue is noted in the submucosa, 
which is edematous and thickened. The 
muscularis shows evidence of atrophy. 

Roentgenology: The duodenum and je- 
junum usually show changes earlier and 
more frequently than the remainder of the 
small bowel, although any portion may be 
involved. The most common finding 1s 
dilatation, varying from minimal to marked 
in degree. 

Dilatation of the small bowel may be 
noted on the flat plate of the abdomen, sug- 
gesting paralytic ileus or even organic ob- 
struction. Usually, however, little or no 
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gas is noted on the routine film of the abdo- 
men, and barium studies are necessary to 
reveal the full extent of the dilatation. 

Peristalsis is diminished. There is a 
decrease in motility and tone. The barium 
may remain in the small bowel for many 
hours. Delay in transit time may occur 
even in the presence of diarrhea (1). If 
the patient is ambulatory during the small 
bowel examination, the effects of gravity 
aid in the progress of the barium. There- 
fore, for proper evaluation of the role of 
peristalsis in the small bowel physiology, 
it is preferable that the patient remain re- 
cumbent during the study. 

Narrowing of the bowel may rarely occur. 
One of the cases of Garland and Sisson (12) 
appeared to start with areas of narrowing. 
Goetz observed narrowing of the terminal 
ileum, simulating regional enteritis. 

Segmentation of the barium column is 
occasionally observed. Flocculation is usu- 
ally not present. 

Patients with small bowel changes may 
have no demonstrable esophageal abnor- 
malities. 


COLON 


Clinical Findings: With involvement of 
the colon, the patient may be asympto- 
matic, or alternating constipation and diar- 
thea may be present. 
dilated, simulating an obstruction, as in 
one of the cases reported by Rake. Lower 
abdominal pain may be noted. 

Pathology: The pathological changes 
are similar to those in the small bowel, but 
are usually less pronounced. The colon 
wall is atrophied, with areas of fibrous re- 
placement of the muscle fibers. The sub- 
mucosa is thickened. The mucosa may 
be edematous, ulcerated, or denuded, as 
noted by Lushbaugh and his associates. 
Their case terminated fatally, following 
ischemic necrosis and perforation of the 
colon. 

Roentgenology: The colon may be 
atonic and dilated. Hale and Schatzki de- 
sribed alternating areas of sacculation 
and narrowing and observed thickened 
longitudinal folds in the narrowed regions. 


The colon may be 
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A similarity to ulcerative colitis was noted. 
In the areas of sacculation the mucosa ap- 
peared normal. Goetz also described areas 
of sacculation and narrowing, and saccula- 
tion was reported by Abrams. 

Sacculation is probably the most typical 
change. The saccules are most frequently 
in the transverse and descending colon. 

Kemp Harper found colon abnormalities 
in 8 of 11 patients, and referred to the 
areas of sacculation as “‘noncontractile 
pouches.”’ These he believed to be due to 
patchy atrophy of the muscularis. These 
pouches, or pseudodiverticula, contain 
inspissated fecal material and can be 
demonstrated after oral administration of 
barium. The inspissated fecal material can 
be removed by castor oil preparation or by 
the use of tannic acid during the barium 
enema study. The pouches are visualized 
well on post-evacuation films, which reveal 
the remainder of the colon in the contracted 
state. 


HEART 

Clinical Findings: Cardiac involvement 
usually occurs late in the disease. There 
may be no symptoms in spite of consider- 
able pathologic abnormality. 

In 1943 Weiss and his associates (40) 
reported 9 cases. In 3 of these the cardiac 
findings preceded obvious skin manifesta- 
tions, sometimes by as much as two years. 
The most constant features were cardiac 
enlargement, signs of cardiac decompensa- 
tion, and electrocardiographic abnormali- 
ties. Accentuation of the pulmonic com- 
ponent of the second sound was common. 
Hypertension also occurred. In one pa- 
tient a pericardial friction rub was heard. 

Robles Gil reported 8 cases. The heart 
was enlarged in 5, with a globular configu- 
ration. Seven patients had electrocar- 
diographic abnormalities. Heart sounds 
were diminished in 4. Hypotension was 
frequent. It was noted that with patients 
in failure the skin was not edematous in the 
regions where cutaneous scleroderma was 
pronounced. 

Clinical evaluation of the chest symp- 
toms is often difficult. Dyspnea, for ex- 
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Fig. 6. Case II. Absorption of tips of phalanges 
of index and middle fingers. No calcinosis or articular 
change 


ample, may result from cardiac sclero- 
derma, pulmonary scleroderma, cor pul- 
monale, tightening of the skin of the chest, 
or other types of heart disease, such as hy- 
pertensive heart disease, which may be 
secondary to the vascular lesions of sclero- 
derma. 

Pathology: The pericardium is often 
thickened and hyalinized. The endocar- 
dium may be tremendously thickened. 
The myocardium shows diffuse areas of 
fibrosis. Dense collagenous fibrils may 
completely replace the muscle fibrils in 
scattered areas. The blood vessels may 
be patent, even with widespread myocar- 
dial fibrosis (24, 40). The myocardial 
lesions, therefore, are not secondary to 
coronary occlusion. 

Roentgenology: The heart may or may 
not be enlarged. Enlargement, if it occurs, 
may be generalized, resulting in a nonspe- 
cific configuration. If pericardial effusion 
is present, a globular configuration and di- 
minished pulsations occur. When there is 
associated hypertension, the typical hy- 
pertensive contour results, In the pres- 
ence of pulmonary scleroderma the find- 
ings of cor pulmonale may be present. 
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LUNGS 

Clinical Findings: Varying degrees of 
dyspnea occur. In severe cases the d 
nea may be extremely disabling. Cough 
may be either dry or quite productive, A 
productive cough usually indicates super- 
imposed infection. Chest pain is not com- 
mon. 

Spain and Thomas (36) found ventifa- 
tory function diminished. The increase in 
residual air was explained by pulmonary 
fibrosis, obstructive emphysema, pleural 
fibrosis, and tightening of the skin of the 
thorax. The function of respiratory ex- 
change was considerably more diminished 
than the ventilatory function. The low 
oxygen content of arterial blood after ex- 
ercise was considered to be due to the sele- 
rodermatous changes in the alveoli and 
vessels. 

Pulmonary changes may precede the 
cutaneous findings. This was true of 7 of 
27 cases analyzed by Hayman and Hunt 
(16). 

Linenthal and Talkov (21) noted that 
the clinical course in pulmonary sclero- 
derma is more rapid than in most cases of 
pneumofibrosis. 

Pathology: The anatomic changes may 
be out of proportion to the clinical and 
roentgen findings. Getzowa (13) studied 
the pulmonary changes in detail. There is 
both interstitial and alveolar fibrosis. 
Narrowing of the lumen of arterioles leads 
to necrosis of the alveoli. Small alveolar 
dissolution cysts are formed. The mi- 
crocysts are often lined with a bronchiolar 
type of epithelium. 

Roentgenology: The roentgen manifes- 
tations were illustrated in 1941 by Murphy, 
Krainin, and Gerson (25). The charac- 
teristic finding is a diffuse fibrosis, es 
pecially in the lower lung fields. In ad 
vanced cases, the middle and upper por- 
tions of the lungs may be involved. Small 
cystic areas are also characteristic maml- 
festations of the pulmonary changes. Oc- 
casionally a large pneumatocele is present, 
as noted by Church and Ellis (7) and by 
Boyd (6). In one of Boyd's cases spot 
taneous pneumothorax developed. 
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Figs. 7-9. 
Small foci of calcinosis. 
8. Calcinosis of soft tissues of elbow and ulnar (pressure) aspect of forearm. 


7. Minimal absorption of distal phalanges. 


9. Dilated and atonic esophagus. 


Emphysema may occur. Aspiration 
pneumonitis may also modify the usual 
appearance. 

Bronchography may or may not reveal 
evidence of bronchiectasis. 


MISCELLANEOUS 

Teeth: Widening of the periodontal 
membrane was described in 1944 by Stafne 
and Austin (37). Seven per cent of 127 
cases showed abnormality. The posterior 
teeth were involved more often than the 
anterior. 


CASE REPORTS 

Case I (Figs. 1-5): O. K., a Negro male, age 
4), was admitted to the hospital because of dys- 
phagia, nausea, and vomiting of six months dura- 
tion. He had also noticed cold intolerance, with 
numbness and tingling of fingers. There had been 
a 40-pound weight loss. 

Physical examination revealed generalized tight 
eng of the skin, especially of the face and hands. 
There was depigmentation of the skin of the chest 
and legs. Blood pressure was 146/100, with accen- 
tuation of the aortic second sound. The heart was 
enlarged 2 cm. outside the midclavicular line. The 
electrocardiogram was normal. Nonprotein nitro- 
gen was 36 mg. per cent. 
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Case III 


There is narrowing of the distal esophagus due to esophagitis. 


Roentgen examination showed dilatation of the 
entire thoracic esophagus, with stasis and mixture 
of air and barium. The mucosal pattern was poorly 
defined. There was residual barium in the esopha- 
gus at six hours. The small bowel was also consider- 
ably dilated, with delayed progress of the barium. 
Small areas of soft-tissue calcification were present 
in the feet, hands, and face. The heart was en- 
larged, with prominence of the left ventricle. The 
lungs were clear. 

Skin biopsy revealed scleroderma. 


Comment: Calcinosis in male patients 
with scleroderma is uncommon, as is in- 
volvement of the face. Hypertension is 
not infrequently associated with sclero- 
derma. 


Case II (Fig. 6): F. H., a Negro female, age 22, 
had skin changes for eight years, associated with 
Raynaud’s syndrome. There was no history of 
dysphagia. Skin biopsy revealed scleroderma. A 
left cervical sympathectomy had been performed 
at the age of twenty-one, with little improvement. 
The left fifth finger was amputated because of 
gangrenous changes. 

Physical examination revealed a tough, nonpit- 
ting edema of the lower arms and legs. The face was 
involved to a lesser extent. The heart, lungs, and 
blood pressure were normal. The patient was 
seven months pregnant (her fourth pregnancy). 
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Figs. 10 and 11. Case IV 
10. One-hour film. The small bowel is markedly 
dilated, with diminished motility. Note barium re- 
maining in dilated esophagus. 
11. Calcinosis. Marked distal phalangeal ab- 
sorption. Periarticular osseous absorption and joint 
dissolution. 


Roentgen examination of the hands: showed pha- 
langeal absorption. The heart and lungs appeared 
normal. The esophagus was dilated. There was 
marked gastroesophageal regurgitation. 
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Comment: This case demonstrates pha- 
langeal absorption, without calcinosis or 
articular abnormality 


Case III (Figs. 7-9): M. C., a white female 
age 63, entered the hospital because of epigastric 
distress, vomiting, and dysphagia of two months 
duration. A cervical sympathectomy had been 
performed for Raynaud's syndrome seven years 
previously. Skin biopsy was compatible with 
scleroderma. There were multiple subcutaneous 
nodules of the upper extremities. 

The distal phalanges of the index and middle fin- 
gers showed beginning absorption. Numerous soft- 
tissue calcifications were present in the hands, fin- 
gers, forearms, feet, and toes. A barium swallow 
revealed a dilated esophagus with narrowing of the 
distal 4 centimeters, compatible with esophagitis, 
Films of the chest, stomach, and small bowel re- 
vealed no significant findings. 


Case IV (Figs. 10 and 11): P. P., a Negro fe- 
male, age 46, had skin changes for ten years. She 
had several hospital admissions for abdominal pain. 
Dysphagia had been present for one and one-half 
years. The menses had ceased at the age of thirty- 
eight. Skin biopsy was typical of scleroderma. 

Physical examination revealed advanced general- 
ized skin involvement. The hands were painful, 
with limited mobility of the fingers. There were 
ulcerations of the fingertips and areas of depigmen- 
tation of the hands, face, and scalp. Patchy alopecia 
was present. Pubic hair was sparse. The heart was 
slightly enlarged, with a grade II apical systolic 
murmur. The aortic second sound was accentuated. 
Blood pressure was 230/140 (five years previously 
it had been 120/90). Nonprotein nitrogen was 
38 mg. per cent. 

Roentgen studies revealed marked dilatation and 
atony of the esophagus and small bowel. Minimal 
left ventricular enlargement and arteriosclerosis were 
observed. Marked distal phalangeal absorption was 
present in the hands. Calcinosis was prominent. 
There was marked periarticular phalangeal absorp- 
tion with articular destructive change. Subluxation 
was noted. 

The patient died at the age of forty-seven, follow- 
ing a cerebral hemorrhage. 


Comment: This is a typical example of 
the ‘‘Thibierge-Weissenbach’’ syndrome— 
scleroderma with calcinosis. Raynaud's 
syndrome and signs of ovarian hypofunc- 
tion are often present. 


Case V (Figs. 12-15): T. R., a white female, age 
25, had been ill for one year, symptoms having be- 
gun during her last (fifth) pregnancy, when her 
hands and feet became swollen. Migratory jomt 
pains and cold intolerance of the hands and feet 
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were noted. There was occasionally a “burning” 
sensation in the esophagus, but dysphagia was not 
present. 

Physical examination revealed minimal skip 
changes. Skin biopsy was indicative of scleroderma. 

Roentgen studies of the hands were negative. 
A barium swallow showed esophageal dilatation. 
which was difficult to detect in the upright position 
because of rapid esophageal emptying. The stomach 
was large and atonic. The small bowel showed 
moderate dilatation and marked diminution of 
motor function. At eleven hours the barium re- 
mained largely in the distal small bowel. Segmen- 
tation was noted. 


Comment: This is an example of gen- 
eralized atrophic changes in esophagus, 
stomach, and small bowel, without radio- 
graphically demonstrable involvement of 
the hands. The importance of the recum- 
bent position in examination of the esoph- 
agus is demonstrated. 


Fig. 16. Case VI. Dilatation of the upper two- 
thirds of the esophagus. Narrowing and irregularity 
of the distal 9 centimeters. Biopsy: ‘‘clironic esoph- 
agitis.”’ 
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Case VII 


Occasional areas of sacculation of the distal half of the colon. P P 
The normal colon has contracted, and atrophic saccules are better visualized. 
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Widening of the periodontal 
membrane. 


Fig. 19. Case VII. 


CasE VI (Fig. 16): E. S., a white female, age 
51, had noticed skin changes for one year. Dys- 
phagia had been present for five months, with 
gagging on solid foods. At the time of hospital 
admission, only liquids could be swallowed. 

Roentgen examination showed the esophagus to 
be dilated. There was marked narrowing and ir- 
regularity of the distal 9 centimeters of the esopha- 
gus. 

Skin biopsy was positive for scleroderma. Biopsy 
of the esophagus revealed chronic esophagitis. 


Case VII (Figs. 17-19): Y.O., a Negro female, 
age 20, entered the hospital because of dysphagia, 
tightness of the skin, weakness, and 10 pounds 
weight loss. Symptoms began seven months pre- 
viously, during her third pregnancy. 

Physical examination revealed typical scleroder- 
matous changes of the skin of the hands, forearms, 
back, and chest. The right middle finger was swol- 
len, with limited motion at the proximal inter- 
phalangeal joint. Skin biopsy showed scleroderma. 

Roentgen examination of the hands revealed soft- 
tissue swelling at the proximal interphalangeal joint 
of the right middle finger, without evidence of bone 
absorption, calcinosis, or articular destruction. 
There was moderate dilatation of the esophagus 
and small bowel. Several areas of sacculation were 
demonstrable in the distal half of the colon. Dental 
films revealed widening of the periodontal membrane 
of the posterior teeth. 


Comment: In spite of the short duration 
of the disease, the colon and periodontal 
membrane were involved. There was only 
minimal periarticular soft-tissue swelling 
in one finger, demonstrating lack of corre- 
lation between the degree of involvement 
of different regions. 

Case VIII (Figs. 20 and 21): E. W., a Negro 
male, age 34, for three years had noticed tightness 
of the skin, cold intolerance, pain in the finger tips, 
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Fig. 20. Case VIII. 


Marked dilatation of the 


esophagus. Patulous esophagogastric junction. 
Marked gastroesophageal regurgitation. 
mild dyspnea, and a productive cough. Dysphagia 


had been present for two years. There were inter- 
mittent episodes of vomiting during the preceding 
months. 

Physical examination revealed typical generalized 
skin changes of scleroderma. Chest examination 
disclosed a soft apical systolic murmur. The pul- 
monic component of the second sound was accentu- 
ated. Breath sounds were exaggerated. The 
blood pressure was 120/82. The electrocardiogram 
was normal. Skin biopsy revealed scleroderma. 

Roentgen examination showed a widely dilated 
esophagus, with a patulous esophagogastric junction. 
There was extensive pulmonary fibrosis, with small 
cystic areas in the basilar regions. 


Comment: This is an excellent example 


of the pulmonary manifestations of sclero- 
derma. 
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Fig. 21. Case VIII. 


Diffuse pulmonary fibrosis, with 
basilar cystic changes. 


Case IX (Fig. 22): M.S., a Negro female, age 
65, had had a productive cough for nine 
years. She had experienced numerous bouts of ab- 
dominal pain, diarrhea, and vomiting for three 
years. Tightening of the skin, dyspnea, and orthop- 
nea began approximately eight months before the 
final hospital admission. 

Physical examination revealed skin changes of 
scleroderma. The heart was enlarged and a systolic 
murmur was heard over the entire precordium. 
The pulmonic component of the second sound was 
accentuated. There were moist basilar rales. As- 
cites and ankle edema were present. The blood 
pressure was 180/110. Urine specific gravity was 
1.010. Nonprotein nitrogen was 40 mg. per cent 
(rising terminally to 104). Electrocardiographic 
study revealed right ventricular hypertrophy. 

A roentgenogram of the chest demonstrated non- 
specific cardiac enlargement. There were ill de- 
fined linear areas of increased density throughout 
both lungs. 

Postmortem Findings: Pulmonary scleroderma, 
with fibrosis and cystic change; pulmonary conges- 
tion; cor pulmonale. 


CONCLUSIONS 
1. The varied and widespread mani- 
festations of scleroderma are illustrated 
and discussed. 
2. Systemic manifestations are com- 
mon. Visceral changes are present more 
often than is apparent clinically. There- 


fore, complete roentgenologic studies are 
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Fig. 22. 


Case IX. Nonspecific cardiac enlarge- 
ment. Pulmonary fibrosis and congestion. Post. 
mortem findings: Pulmonary scleroderma, with 
extensive fibrosis and cystic change; minimal pul- 
monary congestion; cor pulmonale. 


indicated in all patients with scleroderma. 

3. Knowledge of all possible manifesta- 
tions is important to the radiologist, who 
may be the first to suggest the correct diag- 
nosis, especially in those cases in which 
the skin changes are preceded or over- 
shadowed by involvement of internal or- 
gans. 
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SUMMARIO IN INTERLINGUA 
Le Manifestationes Regional De Scleroderma 


logic del morbo resulta in un meliorate 
comprension del causase del signification del 
anormalitates roentgenographic. Guidate 
per iste considerationes, le autor discute 
affectiones del extremitates, del esophago, 
del stomacho, del intestino crasse e tenue, 
del corde, e del pulmones. 

Un serie de casos que illustra varie aspec- 
tos del morbo es includite. 





Noninfectious Necrotizing Granulomatosis 


Wegener's Syndrome, Lethal Granuloma, and Allergic Angiitis and Granulomatosis! 
BENJAMIN FELSON, M.D., and HERBERT BRAUNSTEIN, M.D. 


N 1936, AND AGAIN in 1939, Wegener 
I (26, 27) reported a syndrome which 
has aroused widespread interest among 
clinicians, pathologists, and, more re- 
cently, radiologists. His 3 cases, which 
he designated rhinogenous granuloma, 
presented a severe destructive granu- 
lomatous rhinitis associated with ulcera- 
tions in the upper respiratory tract. 
Pulmonary and renal involvement were 
also prominent features. The illness ter- 
minated fatally within seven months after 
onset of symptoms. Pathologically, the 
condition was characterized by the pres- 
ence of a peculiar necrotizing granulo- 
matous process in the upper respiratory 
tract and sometimes in the lungs, focal 
glomerulonephritis, and a more or less 
generalized angiitis which in many re- 
spects resembled periarteritis nodosa. 

Similar cases had been reported earlier 
by Klinger (15) and by Réssle (22). 
Ringertz (19) subsequently reported a 
case with pulmonary involvement but 
without nasal or upper respiratory lesions. 

The nasal and facial manifestations of 
Wegener’s cases were similar to those of a 
condition which had been recognized for 
many years and reported under various 
names, including lethal granuloma of 
the midline facial structures, granuloma 
gangraenescens, and malignant granuloma 
(4). Although Wegener maintained that 
the histologic appearance of the rhinog- 
enous granuloma in his cases differed 
from that of lethal granuloma, others 
have considered the two diseases closely 
related and have suggested that lethal 
granuloma constitutes the localized form 
of Wegener’s syndrome (11, 12). 

In 1951, Churg and Strauss (5) re- 
ported a group of cases with severe asthma, 
fever, and eosinophilia, in which necrotiz- 


ing angiitis and extravascular granulomas 
were present. Recurrent episodes of pneu- 
monia and a variety of cutaneous lesions 
were additional features of the disease, 
which they called allergic angiitis and 
granulomatosis. The close similarity to 
Wegener’s syndrome was soon recognized 
(10, 12). 

Thus, there exists a group of diseases 
bearing an unmistakable resemblance to 
one another, particularly in regard to 
the presence of granulomas and angiitis, 
yet showing distinct differences. First, 
there is Wegener’s granulomatosis, with 
the triad of granulomatous lesions with 
necrosis in the upper air passages and/or 
lower respiratory tract, widespread vas- 
culitis, and granulomatous necrotizing glo- 
merulitis. Next, there is lethal granuloma 
with similar facial and upper respiratory 
lesions, but frequently without pulmonary, 
renal, and vascular components. Finally, 
there is Churg and Strauss’ granulomato- 
sis, which presents many of the characteris- 
tics of Wegener’s syndrome but differs 
from it in histologic details (to be dis- 
cussed later) and in the prominence of 
the clinical stigmata of allergy (12). 

Many cases of Wegener’s syndrome, 
lethal granuloma, and allergic angiitis 
and granulomatosis do not present the 
gamut of features usually described in 
the literature. In addition, cases have 
been encountered which apparently rep- 
resent varying combinations of these 
three conditions (11, 12). For example, 
in our own material, consisting of 5 
autopsied cases of Churg and Strauss’ 
granulomatosis and 1 of Wegener's 
syndrome, only 1 patient had allergic 
manifestations and only 2, including the 
one with Wegener’s syndrome, had eosino- 
philia. In 1 of the cases of the Churg 


1 From the Departments of Radiology and Pathology, University of Cincinnati College of Medicine and Cin- 


cinnati General Hospital. 


Accepted for publication in September 1957. 
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and Strauss type there was involvement 
of the nasal septum and sinuses, while the 
single example of Wegener’s granulomato- 
sis showed neither upper respiratory nor 
renal lesions. Such instances lend fur- 
ther support to the growing belief that 
sharp distinctions between these entities 
do not exist. 

Cases falling into this group of diseases 
have been reported under a variety of 
appellations in addition to those already 
mentioned, including respirato-renal type 
of polyarteritis nodosa, atypical periarteri- 
tis nodosa, giant-cell granuloma, granu- 
joma with periarteritis nodosa, and allergic 
granuloma. The need for a generic name 
js, therefore, apparent. Fienberg (10) rec- 
ommended the term pathergic granuloma- 
tosis, since it is the consensus among many 
contemporary observers that a sensitivity 
phenomenon is involved in the patho- 
genesis. However, in view of the lack of 
uniformity of opinion on this score, we 
prefer for the present to use the term 
noninfectious necrotizing granulomatosis. 

It has been speculated that Loeffler’s 
syndrome, cholesterol pneumonia, and 
eosinophilic granuloma of the lung may 
represent related conditions (5, 9, 10, 24). 


CLINICAL MANIFESTATIONS 


As has already been implied, the symp- 
toms, signs, and laboratory aspects of 
noninfectious necrotizing granulomatosis 
vary considerably from case to case. 
The disease appears to be almost entirely 
confined to adults, usually beyond the 
age of thirty. There is no racial or sex 
preponderance. The average age of our 
patients was fifty-eight years, the young- 
est being thirty-seven and the oldest 
seventy-six. Four were male and 2 fe- 
male; 4 were whites and 2 were Negroes. 

The most common systemic manifesta- 
tions are fever, weight loss, weakness, 
anemia, and leukocytosis. Such findings 
were present in 5 of our 6 cases. Hy- 
pertension is infrequent. Allergic mani- 
festations and eosinophilia commonly oc- 


cur in the type described by Churg and 
Strauss. 
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When present, the facial and upper res- 
piratory tract involvement is quite strik- 
ing. It begins as a superficial ulceration 
of the nose, nasal mucosa, or palate. This 
soon progresses to severe destruction of 
the midline structures of the face, in- 
cluding bone and cartilage. Perforation 
of the nasal septum is common. Similar 
lesions may be present in the oral cavity, 
paranasal sinuses, nasopharynx, and other 
upper respiratory structures (4, 13). Oti- 
tis media may occur. The lesions may 
remain confined to these locations, re- 
sulting in death within six to twenty-four 
months, from inanition or hemorrhage. 
Whether this localized form of lethal 
granuloma should be included in this 
group remains to be determined. How- 
ever, identical facial and upper respira- 
tory involvement is encountered in pa- 
tients with the typical disseminated le- 
sions of Wegener’s syndrome. 

In none of the cases presented were there 
facial lesions, but 1 of the patients with 
allergic granulomatosis with angiitis had 
had recurrent episodes of sinusitis and 
was found to have a perforated nasal 
septum and ulcerated, crusted intranasal 
lesions. 

When the lungs are involved, such symp- 
toms as chest pain, cough, hemoptysis, 
night sweats, and dyspnea are common. 
Asthmatic episodes are not unusual. In 
4 of our 6 cases there were pulmonary 
symptoms, but only in the 2 presented in 
detail below could they be directly attrib- 
uted to granulomas in the lung. 

Many cases show clinical and labora- 
tory evidence of renal involvement, es- 
pecially late in the course of the disease. 
This includes edema, the presence of red 
and white blood cells, casts, and albumin 
in the urine, azotemia, and uremic symp- 
toms and signs. Renal lesions are by 
no means invariable; they were absent 
in 2 of our 6 cases. 

Indolent ulcerations of the skin are 
not uncommon and may, on occasion, 
be the earliest and most striking feature 
of the disease, as in Case I, the only 
example of cutaneous involvement in our 
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series. Other dermatologic manifestations, 
especially those of allergic type, may be 
present. Subcutaneous nodules may be 
palpable, particularly along the course of 
the small arteries. 

Since practically any organ of the body 
may be affected, and since the distribu- 
tion of vascular involvement may be 
essentially the same as that in periarteritis 
nodosa, the signs and symptoms often 
closely simulate the latter disease. Clin- 
ical manifestations referable to the ner- 
vous system, myocardium, bones and joints, 
and gastrointestinal tract are not un- 
common. Such manifestations were pres- 
ent in 2 of our cases. 

The average duration of the disease 
from time of onset to fatal termination 
is said to be about six months, although 
individual patients may live for several 
years. It is generally assumed that the 
disease is uniformly fatal. At least this 
has proved to be true in all the recognized 
cases. The longest survival from onset 
of symptoms to death among our cases 
was fifteen months. 


ROENTGEN FINDINGS 


With severe involvement of the facial 
structures there is usually roentgen evi- 
dence of extensive sinusitis, obliteration 
of one or both nasal passages, and de- 
struction of a sinus wall, nasal septum, or 
other segments of the facial skeleton. 
Laryngeal and tracheal involvement can 
occasionally be demonstrated by tomog- 
raphy. In none of our cases were roent- 
gen studies made of the sinuses or upper 
respiratory tract. 

A diversity of chest roentgen findings 
have been reported in the literature. 
Not uncommonly the chest film is normal 
initially and may remain so until death, 
even in cases in which pulmonary in- 
volvement is found at autopsy. Non- 
specific changes, as bronchopneumonia, 
congestion and edema, and pulmonary 
infarction, are common. Roentgen 


findings directly attributable to the pul- 
monary granulomas, as confirmed by 


March 1958 


autopsy, are well documented but here, 
too, the pattern is not consistent. 

A review of the literature revealed 23 
cases in which roentgenograms were re- 
produced or the roentgen findings de- 
scribed (1, 2, 4, 11, 14, 17, 18, 20, 23, 24, 
27, 28). In 5 of the 23 a solitary nodule 
was visible on the roentgenogram, while 
in 10, multiple nodules were present. 
In most instances the nodules were poorly 
defined. When multiple, they were sel- 
dom numerous. They varied from | 
to 8 cm. in diameter. Eleven cases 
showed one or more localized infiltrates 
in the lungs, also of variable size. The 
distinction between a localized infiltrate 
and a nodule was often difficult to make 
from the descriptions and even from the 
reproductions of the roentgenograms. In 
8 cases evidence of cavitation was apparent 
in some of the pulmonary lesions. The 
cavities were usually irregular in outline 
and small in comparison with the external 
diameter of the nodule or infiltrate. There 
was | case each of collapsed lung, dissemi- 
nated miliary densities, bronchiectasis, 
small pleural effusion, and pulmonary 
edema secondary to cardiac failure. A 
number of cases showed more than one of 
the patterns described above. Roent- 
gen evidence of significant mediastinal 
or hilar lymph node enlargement was not 
encountered. 

Follow-up films were available in 9 
of the cases, covering a span of from three 
weeks to three years. In 4, the lesions 
enlarged or new lesions appeared, in 3 
no change was noted, while in 1 complete 
clearing occurred after an interval of three 
years. In 1 case some of the lesions cleared 
while new lesions developed. 

In 2 of our cases the chest roentgeno- 
gram was normal. In 1, there were bi- 
lateral pleural effusions and, on two differ- 
ent occasions, evidence of pulmonary 
edema (‘‘butterfly” shadow). In another 
instance there was bronchopneumonia at 
both bases, which subsequently cleared. 
In none of these 4 cases were granulomas 
found in the lungs at autopsy. The re 
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maining 2 patients exhibited striking 
roentgen abnormalities and are reported 
below. 

It is obvious from the foregoing that 
the roentgen appearance alone is not 
pathognomonic of necrotizing granuloma- 
tosis. However, a relatively common pat- 
tern—and one which is extremely sugges- 
tive of the diagnosis—is that of solitary or 
multiple nodules or infiltrates, chronic 
in nature, with central cavitation. Even 
when cavitation is not apparent, the 
roentgen findings, if associated with such 
clinical manifestations as allergic symp- 
toms, eosinophilia, facial or skin granulo- 
mas, or evidence of severe renal disease, 
may provide the clue to the correct diag- 
nosis. 


PATHOLOGY 


As stated previously, the two basic 
pathological features of noninfectious nec- 
rotizing granulomatosis are the aseptic 
granulomas and the striking vascular 
lesions. 

The granulomatous aspects are well 
depicted in the lungs. Grossly, the lesions 
usually consist of multiple fairly well cir- 
cumscribed nodules, a few millimeters 
to 5 cm. or more in diameter, often with 
soft, friable, necrotic centers. These nod- 
ules are often situated adjacent to ul- 
cerating lesions of the smaller bronchi 
and bronchioles. It is therefore con- 
ceivable that the pulmonary granulomas 
represent extensions from lesions in the 
bronchi which are identical with those of 
the upper respiratory structures. 

Histologically, the granulomas reveal 
a central coagulative necrosis surrounded 
by a zone of inflammatory cells contain- 
ing polymorphonuclear leukocytes, lym- 
phocytes, plasma cells, histiocytes (some- 
times filled with cholesterol), fibroblasts, 
and multinucleated giant cells (12, 17). 
Eosinophils may predominate in the exu- 
date, especially in the Churg and Strauss 
type, in which they are commonly present 
i the more acute lesions ( 5). Sometimes 
the pulmonary infiltrate is more diffuse 
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and nodular lesions are not apparent. 
Pulmonary involvement is more prominent 
in the Wegener than in the Churg and 
Strauss form (12), although this is not 
invariable (7). 

The histologic appearance in the upper 
respiratory passages is quite similar to 
that in the lungs (4). Similar granulomas 
may occur also in other structures, par- 
ticularly the spleen, lymph nodes, and 
kidneys. In the kidneys the alterations 
commonly take the form of a focal nec- 
rotizing granulomatous glomerulitis (9, 
12). 

The vascular alteration consists in a 
localized necrotizing inflammation of both 
arteries and veins, with fibrinoid changes. 
The lungs are nearly always affected in 
the Wegener form but may be spared in 
the Churg and Strauss variety. There 
are usually widely disseminated vascular 
lesions in other structures, especially the 
kidneys and spleen. These may result 
in gross nodularity along the course of 
vessels, and in infarction, hemorrhage, 
or scars in the affected organs. In some 
instances the vascular lesions are confined 
to the areas immediately adjacent to 
the granulomas. Sometimes they are even 
limited to one organ. 

In the present series vascular involve- 
ment was widespread in 5 cases and con- 
fined to the kidneys in 1. Extravascular 
granulomas were widely distributed in 
4 cases and limited to the kidneys in 1 
and to the spleen in 1. As noted above, 
there were + cases in which the lungs 
contained neither vascular lesions nor 
granulomas. 

The histologic appearance of necrotizing 
granulomatosis is a highly characteristic 
one. However, there are distinct mi- 
croscopic differences between the Wegener 
and the Churg and Strauss types. In 
the latter, the early lesions often show 
eosinophils in and around the blood 


vessels and in the granulomas, while in 
the older lesions giant cells are usually 
demonstrable in the vascular wall. A 
peculiar palisade arrangement of epithe- 
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lioid cells about a central necrotic core is 
often noted (5). In the Wegener type, 
eosinophils are generally absent and the 
character of the exudate in the vascular 
walls is less specific. The granulomas 
are generally large and there is no palisad- 
ing (9, 12). In some cases of lethal 
granuloma with disseminated granulomato- 
sis lesions no vascular changes have been 
found at autopsy (4). 

The similarity of the angiitis of necro- 
tizing granulomatosis to that of periarteri- 
tis nodosa is of particular interest. Zeek 
(29) did not consider periarteritis nodosa 
a single entity. She preferred the generic 
term necrotizing angiitis to pertarteritis 
nodosa for the entire group of arterial and 
venous lesions characterized by fibrinoid 
necrosis and inflammation involving all 
three layers of the vessel wall. She 
recognized five histologically distinguisha- 
ble types of necrotizing angiitis: (a) 
hypersensitivity angiitis, (>) allergic granu- 
lomatous angiitis (Churg and Strauss), 
(c) rheumatic arteritis, (d) periarteritis no- 
dosa, and (e) temporal arteritis. In this 
discussion we have used the term perzar- 
teritis nodosa to include the entire group, 
because this connotation is so widely 
held. 


DIFFERENTIAL DIAGNOSIS 


Lethal granuloma of the facial and 
upper respiratory structures is simulated 
by malignant neoplasm and specific granu- 
lomas such as tuberculosis, syphilis, fungus 
disease, and leprosy. Biopsy, culture, and 
serological examinations usually serve to 
exclude these diseases. The condition must 
also be differentiated from pemphigus, 
erythema multiforme, agranulocytosis, and 
Vincent’s angina (4). Thus, the diag- 
nosis of lethal granuloma is one of ex- 
clusion, unless evidence of systemic vas- 
cular involvement is present. 

Other forms of periarteritis nodosa may 
be difficult or impossible to distinguish 
from necrotizing granulomatosis, espe- 
cially in the absence of facial or cutaneous 
granulomas. Pulmonary and renal in- 
volvement are common to these conditions 
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and even muscle biopsy may not distin. 
guish them. It is here that the chest 
roentgenogram may prove to be the most 
important tool in the differential diagnosis, 

While pulmonary lesions are said to 
occur in 27 to 33 per cent of cases of 
periarteritis nodosa, their roentgen pat- 
tern and duration are usually different 
from those encountered in necrotizing 
granulomatosis. In periarteritis the chest 
may show pulmonary edema (“‘butterfly” 
shadow), infarction, hemorrhage, pneu- 
monia, and pleural effusion (6, 8, 21, 
23, 25). Cardiac enlargement is common. 
As a rule, the pulmonary changes are 
transient. Similar findings were noted 
by Braunstein (3) in 3 of his 6 cases of 
classical periarteritis nodosa limited to 
the pulmonary vessels. 

One of us (B. F.) has had the opportunity 
of reviewing the chest roentgenograms of 
15 of the cases of hypersensitivity angiitis 
reported by Knowles, Zeek, and Blanken- 
horn (16). In all but two the lungs ap- 
peared essentially normal. In one case 
there was roentgen evidence of severe 
pulmonary edema, and in another of acute 
lobular pneumonia. These two, and a 
third case with a negative roentgenogram, 
showed an unusual type of necrotizing 
pneumonia at autopsy. 

While such nonspecific roentgen findings 
may also be encountered in the course of 
necrotizing granulomatosis, the more 
chronic nodular or localized infiltrative le- 
sions, with or without cavitation, are 
rarely, if ever, observed in periarteritis 
nodosa. Hence, the presence of persistent 
lung lesions in patients with clinical or 
pathological evidence of a disseminated 
angiitis should suggest the diagnosis. In 
the absence of involvement of the upper 
air passages and lungs, noninfectious 
necrotizing granulomatosis cannot be dif- 
ferentiated from other forms of necrotizing 
angiitis by present clinical methods. 

Loeffler’s pneumonia can usually be 
distinguished both clinically and radiolog- 
ically by its relatively short course. As 
mentioned earlier, some authors have 


suggested that the more chronic cases of 
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NONINFECTIOUS NECROTIZING GRANULOMATOSIS 


Figs. land 2. Case lI. 


Fig. 1. Recumbent chest film Jan. 31, 1954. 


Large ill-defined area of infiltrate with multiple cavities in the 


right lung. Nodule with central excavation adjacent to left hilus. 


Fig. 2. Recumbent chest film two weeks later. 


Extension of the infiltrate on the right. 


The cavities are un- 


changed. Left pleural effusion has appeared, obscuring the nodule. 


Loeffler’s pneumonia may be closely  re- 
lated to granulomatosis of the noninfec- 
tious necrotizing variety. 

The nonrhinogenic forms of necrotizing 
granulomatosis may be difficult to dis- 
tinguish from other disseminated granu- 
lomatous diseases and from widely metas- 
tasizing malignant tumors. The presence 
of renal and pulmonary involvement favors 
the diagnosis of this disease, and a biopsy 
demonstrating vascular lesions would pro- 
vide conclusive evidence for differentiation 
from these conditions. 

The diagnosis, therefore, depends on 
the presence of several of the following 
Wanifestations: allergic background, de- 
structive granulomatous lesions of the 
facial and upper respiratory structures, 
skin granulomas, eosinophilia, renal dis- 
ease, and the above described roentgen 
changes. 


CASE REPORTS 


Case I: G. S., a 59-year-old white lawyer, was 
admitted to Cincinnati General Hospital in July 
1953, because of a nodular swelling of his left thigh. 
He had been in good health until May, when he 
bruised his thigh. Following this, a dark painful 
swelling appeared and grew progressively larger. 
No history of asthma or other allergic symptoms was 


On admission, the temperature was 100° F. and 
the blood pressure 150/104. Physical examination 
Was not remarkable except for theleft thigh. A large, 
saly, erythematous indurated area with overlying 





pustules was present on its posterolateral aspect, and 
multiple subcutaneous nodules were palpable on the 
medial aspect. Enlarged tender lymph nodes were 
felt in the inguinal region. 

Laboratory studies were noncontributory. No 
significant pathogenic organisms were demonstrated 
in pus obtained from the indurated thigh lesion. 
Biopsy revealed multiple granulomatous areas with 
fat necrosis. A chest roentgenogram was normal. 

Despite administration of various therapeutic 
agents, including multiple antibiotics, cortisone, and 
roentgen irradiation, the thigh lesion enlarged and 
subsequently became ulcerated. By mid-December 
the patient had lost 25 pounds in weight and was still 
febrile. Dyspnea had appeared, and the differential 
blood smear now showed 15 per cent eosinophils. 

A recumbent chest roentgenogram obtained on 
Jan. 31, 1954, revealed a large area of infiltration 
containing multiple cavities in the right midlung 
field. There was also a poorly circumscribed nodule 
adjacent to the left hilus, measuring 3 cm. in diam- 
eter and having an irregular radiolucent center (Fig. 
1). Two weeks later the infiltrate on the right had 
enlarged. The nodule on the left was now obscured 
by pleural fluid (Fig. 2). 

The patient’s condition grew rapidly worse and he 
expired on Feb. 16, 1954. 

Autopsy revealed extensive cutaneous ulceration 
and internal destruction of the soft tissues of the 
thigh, retroperitoneal and left inguinal lymph node 
enlargement, and thrombosis of the left popliteal 
vein. Bilateral pulmonary congestion and edema 
and a left pleural effusion were present. In addition, 
there were multiple areas of nodulation measuring 
up to 4 cm. in diameter in both lungs, more numerous 
on the right, where they appeared somewhat con- 
fluent. They were mainly peribronchial in location. 
Some showed central necrosis. The mediastinal 
nodes were slightly enlarged. 

Microscopically, the pulmonary nodules revealed 
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Figs. 3 and 4. Case II. 
Fig. 3. Teleroentgenogram of the chest in November 1953. Moderate bilateral hilar lymph node enlarge 
ment and slight widening of the superior mediastinum. 
Fig. 4. Chest film, November 1954. Marked hilar and mediastinal lymph node enlargement, subsegmental 
collapse of the right middle lobe, obliteration of the heart borders by adjacent pulmonary infiltration, and small 
right pleural effusion. 


> 


massive coagulation necrosis with minimal inflam- 
matory reaction. The necrosis extended through 
the walls of some of the major bronchi. Similar 
necrotic granulomatous changes were present in the 
left thigh and in the inguinal and retroperitoneal 
nodes. In addition, a necrotizing angiitis was pres- 
ent in many vessels in the lungs, soft tissues of the 
thigh, and the affected lymph nodes. Elsewhere 
the vessels appeared essentially normal. 


Comment: In this case the skin and 
soft-tissue involvement, the roentgen find- 
ings, the fatal outcome in nine months, 
and the pathological picture are all quite 
typical of the Wegener form of necrotizing 
granuloma. The presence of eosinophilia 
and the absence of renal involvement are 
somewhat unusual in Wegener’s syndrome, 
but the case is by no means unique in 
these respects. 

It is of interest that the signs and symp- 
toms seemed to be entirely attributable 
to the granulomatous lesions and that 
the vascular involvement was limited 
solely to structures which were the site 
of granulomas. 


Case Il: J. J., a 43-year-old colored laborer, 
entered the Cincinnati Veterans Hospital in Novem- 
ber 1954, complaining of severe dyspnea. In Sep- 
tember 1953, he had been admitted to another hos- 
pital with high fever, sore throat, dysphagia, and 
enlarged lymph nodes in the neck and axillae. 
Biopsy of one of the nodes had been reported as sug- 


gestive of Hodgkin’s disease. Roentgen therapy to 
the neck was followed by considerable improvement. 
On the present admission the patient complained 
of dyspnea, cough, expectoration, and weight loss, 
of two months duration. 

Physical examination revealed a temperature of 
101° F., normal blood pressure, evidence of emacia- 
tion, moderate axillary and epitrochlear lymph node 
enlargement, marked hepatosplenomegaly, and as- 
cites. 

There was mild anemia, with normal white blood 
cell and differential counts; later, eosinophilia 
appeared and subsequently rose to 61 per cent. 
There was laboratory evidence of marked impair- 
ment of hepatic function. Cultures of the sputum 
and of the ascitic and pleural fluid were negative. 

Chest roentgenograms in November 1953 revealed 
moderate bilateral hilar and slight mediastinal lymph 
node enlargement (Fig. 3). In November 1954 
there were marked hilar and mediastinal lymph node 
enlargement, partial collapse of the right middle 
lobe, infiltrate adjacent to the right and left heart 
borders, and a small right pleural effusion (Fig. 4). 

A lymph node biopsy showed a peculiar type of 
granuloma containing many eosinophils and bizarre 
areas of hyaline necrosis, surrounded by palisaded 
epithelioid cells. The appearance was identical with 
that of the biopsy made in 1953, but was not be- 
lieved to represent Hodgkin's disease. The patient's 
condition steadily deteriorated and he died Dec. 2, 
1954. 

Autopsy revealed marked widespread lymphaden- 
opathy, a small loculated pleural effusion on the 
right, 3,000 c.c. of free pleural fluid on the left, pul- 
monary congestion and edema, and marked hepato- 
splenomegaly. 

Microscopic examination showed parenchymal 
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anulomas and focal necrotizing angiitis widely 
distributed throughout the body. The lungs, liver, 
pancreas, spleen, intestine, and lymph nodes were 
severely affected but the kidneys were spared. The 
lymph nodes and spleen showed the most marked in- 
volvement by the parenchymal granulomas. The 
microscopic appearance was typical of the Churg 
and Strauss form of necrotizing granulomatosis. 


Comment: Clinically and roentgenolog- 
ically, this case is unusual in that the 
predominant manifestations were the strik- 
ing enlargement of the lymph nodes, 
liver, and spleen, which suggested malig- 
nant lymphoma. Only 1 case of Churg 
and Strauss’ original series (5) manifested 
striking lymphadenopathy, and in this 
case, also, it was extremely difficult to 
exclude malignant lymphoma. 


SUMMARY 


Wegener’s syndrome, lethal granuloma, 
and allergic angiitis and granulomatosis 
are related entities which have been 
here included under the generic term 
noninfectious necrotizing granulomatosis. 
The clinical, roentgenological, and patho- 
logical manifestations of the three condi- 
tions in this category are described and 
the similarities and differences discussed. 
The striking roentgen manifestations seen 
in some cases are described and their im- 
portance in differential diagnosis empha- 
sized. Six cases are presented, 2 in 
detail. ; 


Acknowledgment: The authors wish to thank Drs. 
George M. Wyatt and Boris Gueft for their assist- 
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SUMMARIO IN INTERLINGUA 
Non-Infectiose Granulomatosis Necrotisante 


Le syndrome de Wegener, granuloma 
letal, e angiitis allergic e granulomatosis es 
entitates relationate que es hic includite 
sub le designation de non-infectiose granu- 
lomatosis necrotisante. Le manifestationes 
clinic, roentgenologic, e pathologic del tres 
conditiones es describite, e lor similaritates 
e differentias es discutite. Le constata- 
tiones roentgenologic per se non es pathog- 
nomonic, sed le diagnose es fortemente 
suggerite per le demonstration de solitari o 
multiple nodulos o infiltratos, de natura 
chronic e con cavitation central. Mesmo 
in le absentia de cavitation, le aspecto 


roentgenologic—si associate con manifes- 
tationes clinic del typo de symptomas al- 
lergic, de eosinophilia, de granuloma facial 
o cutanee, o de evidentia de sever grados 
de morbo renal—pote provider le clave al 
diagnose. 

Le duo aspectos pathologic que es le 
plus frappante es le granulomas aseptic e 
le marcate alteration vascular, i.e., le 
inflammation necrotisante del arterias e 
del venas in le presentia de alterationes 
fibrinoide. 

Es reportate un serie de 6 casos. 
es presentate in detalio. 
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Bronchiolar-Cell Carcinoma’ 





JOHN H. WOODRUFF, Jr., M.D., RICHARD E. OTTOMAN, M.D., and FRANK ISAAC, M_D. 


1952, 
ronchiolar carcinoma is a recognized ETIOLOGY 

B clinical and pathologic entity. The The etiology of bronchiolar carcinoma is 

radiologic findings are not specific, but unknown. Itisa primary lung tumor with 
; permit the consideration of the diagnosis g distinctive histologic pattern and patho- 
ifes- in many cases. While it is undoubtedly genesis, setting it apart from other pul- 
3 all true that the x-ray appearance 1S €X- monary neoplasms. Its relation to Jaag- 
cial tremely varied, the findings are com-  ciekte (probably a virus infection) in sheep, 
ados pletely understandable if they are classi- chronic inflammations (Beaver and Sha- 
eal fied according to the stage of development piro, 2), and possibly to irritating fumes 

of the tumor. such as smog and tobacco smoke, is of 
S le In its behavior, location, and relatively interest. None of these, however, has been 
=? benign histology, bronchiolar carcinoma is established as the cause of bronchiolar 
, le quite different from bronchogenic car- carcinoma in man (Storey et al., 25). 
"s cinoma. 
ones The authors are reporting 16 cases PATHOLOGY 

(Table I) to illustrate the various features Gross: Small tumors are found in the 
Duo of the condition. Cases of intrinsic bron- peripheral portion of the lung. Rarely 


chogenic carcinoma or with primary adeno- 
carcinoma elsewhere in the body have been 
excluded. 

Synonyms: The most common synonyms 
for bronchiolar carcinoma are: alveolar- 
cell carcinoma, pulmonary adenomatosis, 
papillary adenocarcinoma, and mucous 
carcinoma. Others are: primary multiple 
carcinoma, multicentric papillary adeno- 
carcinoma of the lungs, columnar-cell car- 
cinoma, alveolar-cell tumor, malignant 
adenomatosis, and multiple nodular car- 


major bronchi may be invaded late in the 
course of the disease. There are no favor- 
ite sites; all lobes and either or both lungs 
may be involved. 

The tumors may be multiple or solitary, 
varying in size from those measuring a few 
millimeters in diameter to extremely large 
tumors involving the whole lung. A large 
mass may be present in one section and 
multiple small nodules may be found in 
another section or sections. 

The cut surface is moderately firm, gray- 


cinoma. Still others are mentioned by tan to yellow-brown in color. Mucus may 
Liebow (15). exude from the cut surface. Nodular 
Definition: Bronchiolar carcinoma is a tumors may extend tothe pleura. Pleural 


primary lung tumor probably originating 
in the terminal bronchioles (Herbut, 10) 
in the peripheral portions of the lung. 
It has a relatively benign histologic ap- 
pearance and is composed of tall columnar 
or cuboidal mucus-secreting cells lying on 
an intact alveolar septum. It does not, 
as a rule, destroy the normal pulmonary 
tissue. 

We are making no distinction between 
this tumor and pulmonary adenomatosis. 


effusions may be present and be sero- 
sanguineous. 

Focal atelectases are not uncommon, but 
collapse of major bronchopulmonary seg- 
ments, lobes, or a whole lung is rare. 

Metastases: Metastatic spread by ex- 
tension to contiguous areas, by the lym- 
phatics, and by blood stream, are well 
established (Storey et al.). Extension by 
tumor implants (Hutchison, 11) through- 
out the bronchial tree would explain in- 
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Case 
Number 


1 


10 
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Patient — 
and Source Sex 
M. C. 79F 
Harbor Hospital 
A. S. 54F 
Harbor Hospital 
R. W. 70F 
Harbor Hospital 
M. E. SOF 
Harbor Hospital 
eS 83F 
Harbor Hospital 
ac. BD. 60M 
Harbor Hospital 
A. B 55F 
Harbor Hospital 
A.B 40F 
Harbor Hospital 
E. M.C. 33M 
Long Beach 
VA Hospital 
oe Oe A 79M 


Long Beach 
VA Hospital 


TABLE I: SrxTEEN CASES OF BRONCHIOLAR-CELL CARCINOMA 





Roentgen Findings 


Tumor not demonstrated. 


11/19/52. Vague ill-defined densi- 
ties in second and third right an- 
terior intercostal spaces. 

2/2/53. Densities remain but mar- 
gins are more diffuse. 

1/2/54. Very little change. Still 
vague but a little more nodular 
appearance. 

1/15/57. Large massive density 
expanding right upper lobe, ex- 
cept apicalsegment. Hilar nodes 
appear enlarged. Vague slightly 
nodular densities in the left sec- 
ond and third anterior inter- 
costal spaces. 

3/13/57. Satellite nodules have 
appeared in the left lung and the 
densities seen on 1/15/57 have 
enlarged and show sharper mar- 
gins. 

7/12/57. Left lung densities con- 
tinue to enlarge. 

9/26/57. Densities enlarging and 
combining to form a triangular 
shadow. 

9/10/51. Large right perihilar 
density with multiple nodules 
scattered throughout both lungs. 

4/25/57. Mottled densities in both 
lungs with confluence in the left 
lung root. 

7/6/55. Well demarcated coin le- 
sion in apicoposterior segment; 
left upper lobe. 

10/10/56. Nochange. 

6/29/51. Right hilar adenopathy 
and mottled densities in superior 
segment, right lower lobe. 

8/28/51. Mass density with poor 
marginal definition, superior seg- 
ment, right lower lobe. 

9/2/49. Partial collapsed consoli- 
dated right upper lobe with right 
hilar adenopathy. 

10/20/49. Diffuse infiltration, left 
perihilar region. 

10/28/49. Moderate increase in 
density of left perihilar infiltra- 
tion. 

12/15/49. Increase in density, left 
perihilar region; confluence of 
shadows and increase in area of 
involvement. 

5/53. ‘Spot on lung.” 

12/22/54. Confluent density in 
the left upper lobe Diffuse 
mottled densities scattered 
throughout both lungs. Loss of 
volume in the left lung. 

11/22/54. Confluent densities in 
left upper and lower lobes. Cav- 
ity with fluid level in right middle 
lobe. A few scattered nodules 
were seen in remainder of lungs 


et 


Result 
- tii 

Died of myocardial infarct: 8 
mm, subpleural tumor found 
postmortem. 

Right pneumonectomy, 1/31/57 
Patient is still alive with dis. 
ease ten months after surgery 
and is receiving roentgen ther- 


apy with no apparent immedi. 
ate benefit. 


Died. Diagnosis confirmed post- 
mortem. 


Died. Diagnosis confirmed post- 
mortem. 


Died, 1/21/57 of bronchopneu- 
monia. Diagnosis confirmed 
postmortem. 


Died of bronchiolar carcinoma 
Confirmed at autopsy. 


Right penumonectomy 9/4/51. 
Died with metastases 5/2/52. 


Right pneumonectomy 9/49. 
Died 1/50. 


12/53. Thoracotomy. X-tay 
therapy and Au'® with no ap- 
preciable benefit. Died. Diag- 
nosis confirmed postmortem. 


Died. Diagnosis confirmed post- 
mortem. 
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Number 
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12 
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SIXTEEN CASES OF BRONCHIOLAR-CELL CARCINOMA—cont. 














Patient 
and Source 


Age 
and 
Sex 


Roentgen Findings 


Result 





L. B. L. 
Long Beach 
VA Hospital 


. ee 
Univ. California 


L. M. D. 
Univ. California 


Univ. California 


M. R. 
Courtesy 


Charles Crowl 


M.D. 
Shozo Iba, M.D. 
W. F. F. 
Courtesy 
Anthony 
Mastropaolo, 
M.D 


42M 


59M. 


53F 


30M 


33M 


40F 


trapulmonic dissemination. 


and alveolar lumina. 


parent success of resection. 


_Multicentric origin rather than spread 
om a primary focus has its champions 


(Liecbow; Good et al., 8). 


The following analysis of metastases is 
taken from Storey et al. who studied a 


series of 205 cases. 


Thirty-six patients 
were alive at the time of the report. 


Tumor cells 
are frequently found loose in the bronchial 
Dissemination from 
aprimary focus would serve to explain the 
varied roentgen patterns and also the ap- 


8/18/55. Soft mottled ill-defined 
densities in both lung fields with 
confluence in left lower and right 
midlung fields. 

5/17/56. Left lung is clear. The 
right lung field shows mottled 
densities with confluence in the 
lower one half. 

6/1/56. Dense diffuse confluent 
mottling right lower lung field 
with similar changes elsewhere, 
particularly in the left base. 

7/11/56. Increase in shadows es- 
pecially in left midlung field. 

8/2/56. Some slight clearing of 
densities on right. Diffuse mot- 
tled densities in left midlung field. 

9/56. ‘‘Scar,’’ right upper lobe. 

2/57. Vague mottled density in 
right subclavicular area with 
strands extending from this area 
to the right hilus. 

7/2/57. Contractive consolidation 
of apical segment, right upper 
lobe, with opacification of ex- 
treme right apex. 

8/30/54. Soft mottled nodular 
densities left base. 

1/7/55. Solitary nodule remains 
on left. 


3/12/55. Nochange. 

4/13/56. Satellite nodules with 
increase in size of original nodule. 

Coin lesion, right lung. 


Bilateral diffuse mottled densities 
throughout both lung fields. 


Died of bronchiolar carcinoma 


10/3/55. Confirmed by au- 
topsy. 
8/11/56. Died. Autopsy. 


Telecobalt therapy, 2,500 r, with 
slight clearing of right lung 
densities. 


Exploratory thoracotomy. Right 
pneumonectomy. Telecobalt 
therapy. 


Alive and well four months post- 
operative. 


1954. Wedge resection. 

Telecobalt therapy to recurrence 
in left base, followed by treat- 
ment to right lung. 


Alive and asymptomatic. 


Pneumonectomy. Alive and well 
5 months postoperatively. 


Postmortem lung biopsy. 


hundred and ten patients (53. 7 per cent) 
had metastases; 
had local spread only, 40 (19.5 per cent) 
had both local and distant spread, and 32 
(15.6 per cent) had distant spread only. 


of these, 38 (18.5 per cent) 


The specific metastatic sites were: medi- 


astinal lymph nodes 53 patients (25.9 per 
cent); liver 26 patients (12.7 per cent); 


abdominal nodes 20 patients (9.8 per cent) ; 


One 


bones 19 patients (9.3 per cent); adrenals 
17 patients (8.3 per cent); brain 16 pa- 
tients (5.9 per cent); pleura 13 patients 
(6.4 per cent); 


kidneys 12 patients (5.9 
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Fig. 1. Case 11: Forty-two-year-old male with nine 
months history of severe persistent cough which was in- 
creasingly productive, accompanied by right-sided 
chest pain. Chest film showed extensive mottling of 
both lungs, with areas of confluence. Death ten 
months after onset of symptoms. 

A. Extensive replacement of pulmonary parenchyma 
by tumor nodules. 

B. Columnar tumor cells lining the intact alveolar 
septa. Mucin, detached tumor cells, and desquainated 
cells are seen in the alveoli. These tumor cells show 
somewhat greater variation than is common in bron- 
chiolar carcinoma. 


per cent); pericardium 9 patients (4.3 per 
cent); cervical nodes 8 patients (3.9 per 
cent); spleen 4 patients (1.9 per cent): 
heart 4 patients (1.9 per cent); diaphragm 
4 patients (1.9 per cent). In 26 patients 
the exact sites were not indicated. 
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Microscopic: The tumor is composed of 
alveoli with intact, occasionally thickened 
septa lined with tall columnar to cuboidal 
cells, generally nonciliated. The cyto- 
plasm is eosinophilic and the nuclei are 
basally located. The tumor is usually well 
differentiated and mitotic figures are rare. 
Mucin is present in cytoplasm and in ex. 
tracellular spaces. Papillary formation 
and desquamation are noted. Foci of in- 
flammatory cells are not uncommon. 

As noted above, cases with primary in- 
trabronchial tumors or extrathoracic aden- 
ocarcinoma have been excluded from this 
series, as extension or metastases from 
these new growths will closely mimic the 
appearance of bronchiolar carcinoma. 


CLINICAL FINDINGS 


The age range is from sixteen to eighty- 
nine years, with 85 per cent of the cases oc- 
curring between thirty and seventy years 
(Storey et al.). In contrast to broncho- 
genic carcinoma, there does not appear to 
be any significant difference in incidence in 
the two sexes. 

The clinical findings differ with the stage 
and type of involvement. In most in- 
stances there is probably an initial asympto- 
matic period, which may last for years. 
According to Storey and his associates, 7 
per cent of the lesions are asymptomatic 
when first discovered. The same authors 
estimate the duration from the first definite 
symptoms to the time of death as under 
six months in 30 per cent of the patients, as 
between six months and one year in 29 per 
cent, between two and four years in 14.5 
per cent, and over four years in 8 per cent. 

The initial symptom varies with the case. 
There are no characteristic clinical or 
physical findings. 

Progressive cough is the most common 
symptom. The cough may be dry and 
nonproductive. The sputum is described 
as being clear, watery, or mucoid in char- 
acter. The quantity varies considerably 
and may be quite large. A hundred or 
more cubic centimeters of sputum per day 
is a not uncommon finding and rarely the 
daily output may amount to a thousand or 
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TABLE II: A COMPARISON OF BRONCHOGENIC AND BRONCHIOLAR CARCINOMA 
= Bronchogenic Bronchiolar 
Sex Incidence 1. Males predominate. 1. Incidence in males and females approxi- 
re mately equal. 
Metastases 2. More common, both to regional nodes 2. Lesscommon. 
_ and to distant sites. 
Histology 3. Variable histologic pattern both in the 3. Low-grade cancer of tall columnar or 
; same case and from case to case. More cuboidal cells, with no destruction of 
pleomorphic appearance. Destructive. normal lung structures. 
Gross Pathology 4. Major atelectases common. 4. Focal atelectases common; major col- 





Intrapulmonic Spread 5. Relatively uncommon. 


Curability 6. 
Site of Origin 7. 
Roentgen Findings 


(b) Massive atelectasis 
(c) Mass lesion. 


Low, 5 to 6 per cent taking all cases. 6. 
Usually in a major bronchus. 


8. (a) Obstructive emphysema. 


lapse infrequent. 
5. Common. 
Unknown but appears to be much more 
favorable. 
7. Peripheral origin in terminal bron- 
chioles. 
8. (a) No obstructive emphysema. 
(b) Massive atelectases uncommon. 
(c) Mass lesions are found but more 
frequently multiple nodules or in- 


filtrates. 
(d) Excavation, with thick nodular (d) Mass lesions may excavate rarely 
wall. or appearance of cavitary pneu- 
monia is mimicked. 
(e) Hilar adenopathy. (e) Hilar adenopathy is infrequent. 
(f) Pneumonia localized to a broncho- (f) Pneumonic appearance both lobar 


pulmonary segment, lobe, or lung. 


and bronchopneumonic, less com- 
monly localized. 


Clinical Findings 9. (a) Hemoptysis more common; may 9. (a) Hemoptysis not rare, but quantity 


be gross 


(b) Cough common. 


(c) Dyspnea relatively less common. (c) 


less; sputum usually blood-tinged 
or blood-streaked. 
(b) Cough common. 
Dyspnea frequent; progressive and 
may be very severe. 


(d) Sputum relatively unremarkable. (d) Copious quantities of watery mucoid 


more cubic centimeters. With superim- 
posed infection, the sputum may become 
purulent. Hemoptysis is fairly common 
and may be the first symptom. Usually, 


however, the sputum is only blood-streaked 


or blood-tinged. 

Dyspnea is a common complaint. It is 
generally a late symptom and is progres- 
sive. Chest pain is frequent and at times 
is pleural in character. Weight loss is 
often extensive and not uncommonly may 
amount to 20 to 50 pounds in six to twelve 
months. Weakness and anorexia are also 
seen, although less frequently. 

Fever is an indication of superimposed 
infection and is found in about 1 out of 8 
cases (Storey et al.). Pain outside of the 
thorax occurs less frequently and usually 
means that a distant metastasis is present 
‘Storey et al.). Less common findings 
ae: cyanosis, which is a terminal mani- 
festation; clubbing of the fingers; cor pul- 
monale; night sweats; cervical adenopathy. 


sputum in about 30 per cent of 
cases. 





COURSE AND RADIOLOGIC FINDINGS 


Bronchiolar carcinoma begins in the pe- 
ripheral portion of the bronchialtree. Sat- 
ellite foci are likely to occur. The initial 
lesion or lesions tend to grow progressively 
and coalesce to form a much larger lesion. 
This may occur in a few months but often 
takes years. At times, the conditions may 
appear to be static. Dissemination to the 
same and opposite lung occurs at various 
stages of development. 

The radiologic findings depend on the 
stage of the tumor and whether or not dis- 
semination has occurred. The focus or 
foci may be so small that their roentgen 
demonstration is impossible. Failure to 
demonstrate tumors may be due also to 
faulty technic or an insufficient number 
of projections. Again, they may simply be 
overlooked or, more commonly, the signif- 
icance of the shadows they produce may be 
misinterpreted. Many cases of bronchio- 
lar carcinoma have a history of antecedent 
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pulmonary inflammations (Beaver, 2). 
Four of our patients gave a history of radio- 
logically demonstrated “‘scars.’’ In one 
case (Fig. 4) with serial films over a five- 
year period, the bronchiolar carcinoma de- 
veloped in the same site as the so-called 
“scars.” Undiagnosed small pulmonary 
shadows must be clcsely observed. Since 
tumor nodules and infiltrates have the same 
appearance as small granulomatous scars, 
differentiation from these shadows pre- 
sents a most difficult problem. Develop- 
ment of satellite “‘scars’’ or increase in 
size should arouse suspicion. The pres- 
ence of calcification in the lesions on con- 
ventional films or on planigrams would be 
against bronchiolar carcinoma but would 
not exclude it. 

The larger localized tumors are more 
readily recognized. Chronic pneumonia is 
mimicked. Continued progress and lack 
of resolution should certainly arouse sus- 
picion. 

Once dissemination has developed, the 
diagnosis should be more apparent. Un- 
fortunately by this time hope for surgical 
cure has been lost. 

The bronchographic findings are sum- 
marized by Zheutlin et al (31) as follows: 
‘“‘(1) a uniform, diffuse, rather marked nar- 
rowing of the segmental bronchi in the 
areas of lung involvement, (2) rigidity and 
elongation of the bronchi, (3) filling rather 
than coating of the bronchi, and (4) a lack 
of filling of the terminal ramifications of 
the bronchi (appearance of the ‘leafless 
tree’), or of the alveoli of the lung segments 
supplied by these bronchi.” 

The general radiologic 
summarized as follows: 


features are 


1. The shadows vary considerably in 
size. At first they are small and 
faint, but they tend to grow persist- 
ently and progressively. As this 
occurs, their density increases and 
may become very great. 

2. The larger lesions tend to expand the 
involved lung. Massive atelectasis 
is uncommon (Storey et al.). 
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The initial roentgen finding may be a 


solitary nodule or infiltrate, a local. 
ized cluster of small densities, or dif. 
fusely scattered shadows throughout 
the lung. The shadows tend to 
combine to form larger “‘coin,” pneu- 
monic, or mass lesions. This ap- 
pears to be principally the result of 
the growth and coalescence of tumor 
nodules, but superimposed infection 
and focal atelectases may contribute. 


The margins of the shadows vary from 


fairly sharp and discrete to very 
indistinct and diffuse. 


Dissemination to the same or contra- 


lateral lung is common. In some 
patients lesions are disseminated on 
the first examination. Others, how- 
ever, remain localized for months or 
years. 


Pleural effusions are not uncommon 


(Storey et al.). They may obscure 
the primary lung tumor. They may 
occur on the homolateral or con- 
tralateral side. In the latter event, 
it would appear that the disease 
is disseminated. 

The shadows may appear to clear at 
times as their pneumonic or focal 
atelectatic components resolve. 

The character of the primary and 
secondary lesions is not necessarily 
the same, as one may be nodular 
and the other infiltrative, or vce 
versa (Storey et al.). 

While mediastinal adenopathy is dis- 
covered on pathological examina- 
tion in 25 per cent of the patients 
(Storey et al.), it is not a very com- 
mon finding in radiographic stud- 
ies. 

Cavitary lesions are seen (Beaver and 
Shapiro; Storey et al.) but are un- 
common. 

There are no sites of. predilection. 
The lesions may be found any- 
where in either lung. 


The radiologic stages may be classified as 


follows: 
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|. Localized Lesions: 

A. Occult Lesions (incidence unknown) : 
One that is of such a size or loca- 
tion that it is not demonstrated 
radiologically. Such a_ lesion 
may be found incidentally at au- 
topsy (see Case 1). 

B. Small Localized Lesions 
dence about 40 per cent: 
bined diameters are less than 5 
cm. and lesions are confined to 
onelobe. These may be fairly well 
defined solitary coin lesions or 
multiple or solitary ill defined in- 
filtrates or nodules (Figs. 2 and 3). 

C. Larger Localized Lesions (incidence 
about 20 per cent): These are 
over 5 cm. in diameter. They 
may originate from the combina- 
tion of a number of nodules or in- 
filtrates or from the progressive 
growth of a single focus. The ap- 
pearance is that of a mass or of a 
dense pneumonia. (Fig. 4). 


(inct- 


ll. Disseminated Lesions: Widespread 
nodulation or infiltration is present 
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Fig. 2. Case 15: Asymptomatic 33-year-old male with large, moderately well defined coin lesion demonstrated 
A pneumonectomy was performed and the report of the pathologist was alveolar- 


usually in both lungs. These lesions 
are of two types: 

A. Early Disseminated (incidence about 
20 per cent): In this type there is 
no apparent larger ‘“‘primary”’ 
site. Many more or less uniform 
nodules or infiltrates are seen 
scattered throughout both lung 
fields. 

Late Disseminated (incidence about 
20 per cent): The appearance is 
that of a localized lesion with 
superimposed dissemination (Fig. 


5). 


B. 


DIAGNOSIS 


Most diagnoses have been made at au- 
topsy or on surgical specimens. Broncho- 
scopic findings are seldom diagnostic. 
Rarely a positive bronchoscopic biopsy is 
obtained. Aspiration biopsy has_ been 
used in a few instances with success and is 
particularly applicable to large masses. 
Cytologic study (Watson and Smith, 27) 


=f 


of the sputum or bronchial washings, when 
positive for malignant cells, is of consider- 
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Fig. 3. Case 14: A 30-year-old male with a severe persistent productive cough for eight months. Severe 

right chest pain was also noted 
Aug. 30, 1954. Multiple nodular densities in lingular segment of left upper lobe and probably in left lower 

lung 
B. Jan. 7, 1955. Solitary nodule present following resection of previously described multiple nodules. 

C. March 12, 1955. No significant change. 

D. April 13, 1956. Increased nodularity in left base in spite of radiation therapy. On the right side a nodule 
has appeared overlying the 4th rib anteriorly and a second in the 10th interspace posteriorly. 


able value and may in some instances sug- TREATMENT 

gest bronchiolar carcinoma. Negative Early localized lesions are best treated by 
cytology is of no value in excluding the resection of the lesion. _Pneumonectomyis 
condition. said to offer no advantage over lobectomy. 


Exploratory thoracotomy appears to be Storey et al. report on 36 surviving patients. 
indicated when necessary for the diagnosis Eleven had recurrence in the first two 
of treatable cases (Good et al.). years. All 11 living more than two years 
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were free of disease. There were 3 five- 
year survivals without disease. Some 
early localized lesions would appear to be 
curable. 

Radiation therapy has been tried on a 
lew cases, but, in general, results have been 
discouraging. One of our patients with a 
postoperative recurrence has _ survived 


Fig. 4. Case 2: A 54-year-old white female with no 
pulmonary symptoms. 

A. In 1952, soft ill-defined multiple densities were 
noted in the right second and third anterior intercostal 
spaces. Subsequent films in 1953 and 1954 showed 
little change. 

B. Patient did not return until Dec. 15, 1956, when 
she complained of chest pain and fever. A large homo- 
geneous density expanding the lower portion of the 
right upper lobe accompanied by hilar adenopathy is 
seen on the chest film (Jan. 15, 1957). Vague mottled 
densities are noted in the left midlung field. A purulent 
discharge from the right upper lobe bronchus was noted 
on bronchoscopy. A pneumococcus was cultured. 
Despite antibiotic therapy, the lesion failed to resolve. 
A right pneumonectomy was done, revealing bron- 
chiolar carcinoma. 

C. Postoperative film, Sept. 26, 1957, showing right 
post-pneumonectomy and confluent left perihilar 
densities. Patient alive with recurrence (Jan. 30, 
1958). 


eighteen months after gamma irradiation 
from a cobalt source. Irradiation would 
seem worth trying on inoperable or post- 
operative cases sufficiently localized to 
afford a chance for palliation. Nitrogen 
mustard was tried on one of our cases with 
no benefit. 


DISCUSSION 


The clinically and radiologically occult 
lesion in our Case 1 is not in our opinion 
unique (Konwaler, 13; Laipply and 
Fisher, 14). This we presume represents 
the initial type of involvement in most of 
these tumors. We would expect that more 
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Fig. 5. Case 12: A 59-year-old male with a cough for years. In the past two months this had become productive 
of a thick, viscid, mucoid sputum and had been accompanied by dyspnea. The cytologic study of bronchial 
washings established the diagnosis. ; 

A. May 17, 1956. Dense, confluent mottling in the lower half of the right lung. Minimal mottling in the left 
base 

B. June 1, 1956. A dense contractive consolidation involving the lower two-thirds of the right lung. There 
is mediastinal retraction toward the right. Diffuse mottling throughout the left lung. ; 

C. July 11, 1956. Confluent consolidation in lower half of right lung. Left side essentially negative. 

D. Aug. 2, 1956. Decrease in contractive consolidation on the right, with more aeration than previously, 
demonstrating a mild response to radiation. Significant increase in infiltration on left. 

Patient died Aug. 11, 1956 


tumors of this sort would be seen by path- showed several ‘‘scar’’-like shadows in the 
ologists if minute sectioning of lungs was _ right upper lobe that, as near as we can tell, 


practicable. remained static. The patient was lost 
Our second case for a period of two years sight of for three years and then returned 
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with a massive tumor involving the entire 
right upper lobe. The postoperative in- 
trapulmonic dissemination to the left lung, 
beginning with nodular lesions which in- 
creased in size and density, gave a definite 
clue to the development of these larger le- 
sions. Overholt (19) reports a case which 
was first seen as a coin lesion and later 
assumed a pneumonic type of appearance. 

Numerous cases demonstrating the prog- 
ress of the tumor have been reported (1, 2, 
4-6, 9, 11, 12, 17-22, 24, 25, 27-29). From 
these cases, with speculation filling the 


BRONCHIOLAR-CELL CARCINOMA 


345 


be in some cases an intermediate step in 
the formation of more massive localized 
tumors. General dissemination to both 
lungs may occur at any stage in the de- 
velopment of the local lesion. Gradual 
enlargement of the small original focus to 
the large tumors is possible but does not 
seem to fit the usual development. 

In about 20 per cent of the cases there is 
a generalized bilateral involvement (early 
disseminated) by the time the tumor is 
first seen radiologically (Storey et al.). 
There does not appear to be any effective 





Fig. 5E. Roentgenogram of the lungs at the time of the autopsy, showing the diffuse 
bilateral mottling. 


gaps, we would reconstruct the course of 
this tumor as follows: 

It probably begins as a small focus 
which may remain more or less asympto- 
matic and dormant for years. Sooner or 
later this enlarges and spreads either lo- 
cally or generally throughout the lungs. 
With general spread, the radiologic appear- 
ance is that of an ‘‘early’’ disseminated 
tumor with multiple nodules or infiltrates 
scattered throughout the lungs. With 
local spread, satellite nodules or infiltrates 
wil appear. These will enlarge, multiply, 


aid combine to form coin, pneumonic, and 
mass lesions. 


The coin type of lesion may 


therapy for such cases and they generally 
run a rapid progressive downhill course. 

The remaining 80 per cent seem to begin 
as localized tumors, but by the time they 
are examined radiologically 19 per cent 
already have roentgen evidence of dissem- 
ination (Storey et a/.). A number of the 
remainder, although radiologically local- 
ized and technically resectable, have already 
spread by the time resection is carried out. 
These cases account for the postoperative 
metastases. 

There are, then, 80 per cent of all cases 
that are potentially salvable (Storey et al.). 
The problem is the recognition of these 





Fig. 6. Case 7: A 55-year-old white female with nonproductive cough following the ‘‘flu,”’ in 1950. Reported 
to have negative photofluorogram in 1950. Chest film (Aug. 28, 1951) shows ill-defined mass in the superior 
segment of the right lower lobe. A right pneumonectomy was performed and the pathologist reported a mucus- 
secreting adenocarcinoma. The histologic appearance was that of bronchiolar carcinoma, and no primary adeno- 
carcinoma was found. Supraclavicular metastases developed and death occurred about eight months after 
surgery. 





Fig. 7. Case 13: A 53-year-old female with mild cough for one year. : i 

A. February 1957. Vague mottled density in right subclavicular area with strands extending from this area 
to the right hilus can : 

B. July 2, 1957. Contractive consolidation of apical segment of right upper lobe with opacification of extr 
right apex 
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tumors before they metastasize or become 
inoperable. Their identification depends 
to a considerable extent on the radiologist. 
Early, most of the tumors are asympto- 
matic and will be incidental findings. 

“Scar’’-like densities, often equivocal, 
should be followed closely by serial chest 
films. It is imperative that good and 
consistent technical quality be maintained 
so that variations may be appreciated. 
If the shadow shows calcification, persist- 
ent contraction, increase in marginal de- 
marcation, or resolution without recur- 
rence, it is probably not a bronchiolar 
carcinoma. A static shadow is certainly 
not above suspicion, as these tumors may 
be extremely slow in growth. The de- 
velopment of satellite nodules or infiltrates, 
recurrence after apparent resolution, in- 
crease in size, or development of a diffuse 
margin in place of a more distinct one 
should alert the radiologist to the possibil- 
ity of bronchiolar carcinoma. Cytologic 
study of the bronchial secretions should 
be included in the work-up. Bronchog- 
raphy may be of help. The response to 
antituberculous drugs and reaction to 
tuberculin and fungus skin tests may con- 
tribute. If the suspicion is strong enough 
an exploratory thoracotomy should be re- 
sorted to for the purpose of establishing the 
diagnosis. 

Coin lesions are generally conceded to be 
an indication for surgical exploration and 
excision biopsy. 

Persistent nonregressing pneumonic ap- 
pearing shadows and all mass lesions de- 
serve complete study, which may include: 
cytologic examination, bronchoscopy, 
bronchography, biopsy possibly by aspira- 
tion, and exploratory thoracotomy. 


SUMMARY 


1. The radiologic features of bronchio- 
lar carcinoma are presented and illustrated. 
2. Aclassification of radiologic findings 
is proposed. 

3. Sixteen cases are presented. 

4. The need for early radiologic diagno- 
Ss is emphasized. ) 
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SUMMARIO IN INTERLINGUA 
Carcinoma De Cellulas Bronchiolar 


Carcinoma bronchiolar—etiam cognos- 
cite como carcinoma de cellulas alveolar 
e como adenomatosis—es un primari tumor 
pulmonar que se origina probabilemente 
in le bronchiolos terminal in le portion 
peripheric del pulmones. On crede que 
illo comencia como un micre foco que pote 
remaner plus o minus asymptomatic e 
dormiente durante multe annos. Tosto 
o tarde illo se allarga e se extende—local- o 
generalmente—a transverso le pulmones. 
In casos de diffusion general, le apparentia 
radiologic es illo de un precoce tumor 
disseminate con multiple nodulos o infiltra- 
tos. In casos de diffusion local, nodulos 
o infiltratos satellitic va apparer e allargar 
e multiplicar se usque a lor combination 


in lesiones nummiforme, 
massive. 

In circa 20 pro cento del casos, le affec- 
tion es generalisate e bilateral al tempore 
quando le tumor es primo vidite radiologi- 
camente. Apparentemente il existe nulle 
efficace therapia in tal casos. General- 
mente illos seque un curso rapide de 
deterioration progressive. Circa 80 pro 
cento del casos es potentialmente curabile. 
Assi le problema es illo del recognition de 
iste tumores ante que lor metastase ha 
rendite los inoperabile. A causa del ab- 
sentia de symptomas in le majoritate del 
casos precoce, le condition se discoperi 
generalmente per coincidentia. 

Dece-sex casos es tabulate. 
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Use of Air as a Contrast Medium in the Diagnosis 
of Intestinal Obstruction of the Newborn’ 


JOHN W. HOPE, M.D., and A. EDWARD O'HARA, M.D. 


BSTRUCTION of the upper gastroin- 

testinal tract in the newborn infant 
is a surgical emergency requiring imme- 
diate operative intervention. The earlier 
the diagnosis is made in these babies, 
the better is their chance of survival. 
Often they have but a single abnormality, 
and, following correction, will grow to be 
normal children. It is therefore essential 
that a diagnosis be made before they are 
literally worn out by dehydration and 
hunger. 

At The Children’s Hospital of Phila- 
delphia the vast majority of these infants 
arrive as diagnostic problems, in spite of 
repeated roentgen examination. It is al- 
most routine for them to be brought in 
with either the upper or the lower bowel 
full of some type of opaque contrast 
medium; often the entire bowel has been 
insulted from either end. It is not the 
purpose of this paper to criticize any 
particular type of opaque contrast me- 
dium, but to condemn unnecessary radio- 
logic procedures which not only delay 
but often obscure the diagnosis. 


THE RADIATION EXPOSURE PROBLEM 


Radiologists have long been concerned 
over the question of excessive radiation, 
but only recently has the public been in- 
troduced to the magnitude of the problem. 
On June 12, 1956, there appeared the first 
of a series of publications issued by six 
committees of American scientists called 
together by the National Academy of 
Sciences-National Research Council to 
teview comprehensively the biologic effects 
of atomic radiation (1). The New York 
Times of June 13, 1956, ran this report as 
a news story in its lead column on the 
front page (2). Subsequently many news- 
Papers and periodicals throughout the 


nation printed the story with prominent 
headlines. There is no question but that 
the public became aware of the problem 
almost overnight. 

Several of the recommendations pub- 
lished in the National Academy of Sciences- 
National Research Council report are of 
special interest with relation to the diag- 
nosis of intestinal obstruction in the new- 
born infant: ‘‘(1) The medical use of 
x-rays should be reduced as much as is 
consistent with medical necessity. (2) The 
average exposure of the population’s re- 
productive cells to radiation above the 
natural background should be limited to 
10 roentgens from conception to age 
thirty. (3) Individual persons should not 
receive a total accumulated dose, to the 
reproductive cells, of more than 50 roent- 
gens up to age thirty years, and not more 
than 50 roentgens additional up to age 
forty. (About half of all children in the 
United States are born to parents under 
thirty, nine-tenths to parents under 
forty.)”’ 

These recommendations are rather start- 
ling even to radiologists, and certainly to 
those in the field of pediatric radiology. 
It is not the purpose of this paper to dis- 
cuss their validity, but to demonstrate 
how radiation can be kept to a minimum 
in arriving at a diagnosis of intestinal 
obstruction in the newborn infant. 


RADIATION EXPOSURE FROM FLUOROSCOPY 
AND “‘PLAIN’’ FILMS 


A fluoroscopic examination of the gas- 
trointestinal tract of a newborn child 
delivers considerable radiation to the 
parts studied, compared with the amount 
received from the taking of a few “‘plain’”’ 
films. Ritter, Warren and Pendergrass, 
in 1952, published an article dealing with 
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roentgen doses during diagnostic proce- 
dures (3). We have calculated from that 
paper the dose a newborn infant would 
receive from a gastrointestinal fluoroscopic 
examination and have checked the cal- 
culated dose with actual measurements 
made in our own department. The hypo- 
thetical baby measures 10 cm. from back 
to front, the average thickness at birth. 
At The Children’s Hospital of Phila- 
delphia we would fluoroscope this baby 
at 55 kv and 3 ma. The “‘spot’’ films 
are taken at the same kilovoltage, at 
100 ma and 1/60 of a second. The 
fluoroscope tube has 2 mm. Al added 
filtration. With these physical factors, 
five minutes of fluoroscopy would deliver 
23 r to the skin and 6.1 r to the m dabdo- 
men of the baby. To this amount of 
radiation from fluoroscopy, one must 
add that which would result from a series 
of ‘spot’ films. For this hypothetical 
case, 24 exposures are to be taken: a pair 
of splits for the length of the esophagus; 
5 sets of 4 each of the lower esophagus, 
stomach, and duodenum; and 2 open 
field views. This would add only 1 more 
r to the skin and only 0.3 r to the mid- 
abdomen. The total dose received by 
the baby, therefore, would be 24 r to the 
skin and 6.4 r to the m dabdomen. 

Let us now contrast this with the amount 
delivered in taking a single “‘plain’’ film 
of the abdomen. Here we would use 50 
kv, 400 ma, 1/40 of a second, 36-inch target 
film distance, and 1 mm. Al added filtra- 
tion. Both by calculation and measure- 
ment this would give approximately 0.063 
r to the skin and 0.0196 r to the mid- 
abdomen. 

As this paper will subsequently point 
out, the maximum number of “plain” 
films taken would be five; often only three 
would be required. Assuming that five 
exposures are necessary to arrive at the 
diagnosis, the dose would be 0.315 r to 
the skin and 0.098 r to the midabdomen. 
From the standpoint of radiation exposure, 
there is no question that the taking of a 
few ‘‘plain’’ films gives relatively little 
radiation, compared with the amount 
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received in an average gastrointestinal 
examination. It must also be kept in 
mind that the average fluoroscopic gastro. 
intestinal examination is done in a depart- 
ment geared for adult examinations, often 
at 5 or 6 ma and only 1 mm. Al added 
filtration. With these physical factors, 
the total radiation would be more than 
twice the amount cited above for our 
hypothetical baby. It should also be 
stressed that the above figures are cal- 
culated on the basis of five minutes of 
fluoroscopy. When a diagnosis is not 
obvious, however, this time may be ex- 
ceeded. 


AIR AS A CONTRAST MEDIUM IN THE 
NEWBORN 


Figure 1 shows a four-day-old female 
who was admitted because of vomiting 
since birth. This is the classic picture of 
duodenal atresia with a huge air-fluid 
filled stomach and duodenal bulb. In 
the four illustrations in multiple positions, 
the air is seen to outline the entire stomach 
and duodenal bulb with the connection 
between the two. Actually, once one has 
learned this picture, only two films are 
necessary, the supine and erect. The 
correct diagnosis is made while giving the 
baby only 0.126 r to the skin and 0.0392 
r to the midabdomen (it must be realized 
that these values are approximate, even 
though they are carried out to the fourth 
place). 

Air is the most useful of all the contrast 
media for examining the gastrointestinal 
tract in the newborn infant (4-6). When 
an opaque contrast medium is used im 
these large, flaccid, atonic segments of 
bowel, it simply stays where it happens to 
lodge and is not propelled forward. Usw- 
ally this results in confusion as the 
minutes of fluoroscopy ‘‘tick’’ off and the 
roentgens accumulate. 

Figure 2 shows a two-day-old female 
baby who was referred to The Children's 
Hospital because of projectile vomiting 
since birth. As can be seen from the il- 
lustration, she had been given barium 
both orally and by enema, but no diagnosis 











I oo 


eratio: 








ok 


Fig. 1. A four-day-old female, with vomiting since birth. 





A. Supine film of the abdomen showing a large air-filled stomach and duodenal bulb. 

B. Erect film showing fluid levels in both the stomach and dilated duodenal bulb. 

C. Left lateral decubitus film, showing connection between the antrum of the stomach and the duodenal bulb. 

D. Film taken with the child held upside-down showing air in the pylorus entering the duodenal bulb. At op- 
tration a complete atresia of the second portion of the duodenum was found. 

These four illustrations are typical and diagnostic of duodenal atresia. 
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Fig. 2. 


A two-day-old female, with vomiting since birth. 


Prior to being admitted to The Children’s Hospital of Philadelphia, the baby had been given barium both by 


mouth and as an enema, but no diagnosis had been made. 


A. Supine film of the abdomen showing a huge air-filled stomach and duodenal bulb. (Disregard the opaque 


contrast medium. ) 


B. Erect film showing air-fluid levels in both the stomach and dilated duodenal bulb. 


The opaque contrast medium present is confusing, but the diagnosis is made by the air. 


At operation a duo- 


denal atresia secondary to an annular pancreas was found. 


had been reached. It is probable that 
she had at least five minutes of fluoros- 
copy for the gastrointestinal series and 
five minutes of fluoroscopy for the barium 
enema study. This would amount to 
at least 50 r (skin), with no diagnosis. 
The illustration shows a supine and an 
erect “‘plain’”’ film of the abdomen, and 
from these two films the diagnosis can be 
made. There are a large air-fluid-filled 
stomach and duodenal bulb with no air 
beyond the first portion of the duodenum. 
The contrast medium already present is 
confusing, but by simply looking at the 
air, chiefly in the erect film, one finds the 
diagnosis no problem. Whenever a diag- 
nosis of duodenal atresia is made, the 
possibility that the atresia is secondary to 
an annular pancreas must always be en- 


tertained (4, 5). In the case illustrated, 
the atresia is secondary to an annular 
pancreas. Here, then, a diagnosis has 
been reached in a matter of ten or fifteen 
minutes from the time of admission to 
the hospital, with only 0.126 r to the skin 
and 0.0392 r to the midabdomen. 

Figure 3 is another example of the use 
of air as the contrast medium in the new- 
born. The case is that of a five-day-old 
female admitted to The Children’s Hos- 
pital because of vomiting since birth. 
The original supine and erect plain films 
(A and B) show an almost airless abdo- 
men, with only a little air in the stomach. 
This might be the picture of a high obstruc- 
tion, but where is the obstruction? Since 
it was the fluid which was hiding the 
diagnosis, this was aspirated and an equal 
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Fig. 3. A five-day-old female, with vomiting since birth. 


A. Supine film of the abdomen showing only a little air in the stomach. 


B. Erect film showing the air bubble in the fundus of the stomach. The diagnosis is obscured by too much 
fluid and too little air. 


. Film obtained after removal of 50 c.c. of fluid from the stomach and the introduction of an equal quantity 
of air. Air can be seen in the entire stomach and on into the duodenal bulb and descending portion of the duo- 


denum. 


D. Lateral view of the abdomen taken at the same time as C, showing the air terminating in the middle of the 
duodenal loop. At operation a duodenal band in association with an incomplete rotation of the colon was found. 
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Fig. 4. A four-day-old male, with vomiting since birth. 


Prior to being admitted to The Children’s Hospital of Philadelphia, the baby had been subjected to a gastrom- 
testinal examination and no definitive diagnosis had been made. 

A. Supine film of the abdomen showing an air-filled stomach and duodenal bulb, but confused by the opaque 
medium. 

B. Erect film showing the typical air-fluid levels of duodenal atresia. et 

C. For better visualization, 40 c.c. of fluid were removed from the stomach and an equal quantity of air intro- 
duced. This erect film shows the large stomach and duodenal bulb. : 

D. An upside-down film taken at the same time as C, showing no air beyond the duodenal bulb. At operation 
a duodenal atresia secondary to an annular pancreas was found. 
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Fig. 5. A three-day-old male, with vomiting since birth. 


A. Supine film of the abdomen showing only a little air in the region of the stomach. 
Erect film showing the air in the fundus of the stomach. The diagnosis is hidden by the fluid in the stom- 
ach. The opaque catheter is on the outside of the baby and should be disregarded. 
<. Supine film after removal of 40 c.c. of fluid from the stomach and the introduction of an equal quantity of 
aur, Part of the duodenal loop is visualized, but there is some doubt as to where it terminates. 
D. Upside-down film taken at the same time as C, showing the air terminating at the beginning of the hori- 


wontal portion of the duodenal loop (arrow). At operation a duodenal band in association with an incomplete 
rotation of the colon was found. 














Fig. 6. A seven-day-old female, with vomiting since birth. 


A. Representative film of a gastrointestinal series done prior to admission to The Children’s Hospital of Phila- 


delphia. The opaque medium, puddled throughout the abdomen, is confusing. 


B. Later representative film of the same gastrointestinal series as A. The picture is still confusing because 
there is no way of knowing where the Lipiodol is puddled. 


C. Supine film of the abdomen taken following the aspiration of 50 c.c. of fluid from the stomach and the in- 


troduction of an equal quantity of air. The air outlines the stomach, duodenum, and one hugely dilated loop of 
jejunum. 


D. Erect film taken at the same time asC. This simply confirms the findings of C. An atresia of the jejunum 
was found and corrected at surgery. 
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Fig. 7. 


DIAGNOSIS OF INTESTINAL OBSTRUCTION OF THE NEWBORN 


A one-day-old male, with abdominal distention. 


A. Supine film showing dilated loops of small bowel throughout the abdomen 


B. Erect film showing the air-fluid levels of a small bowel obstruction. 


Because of the number of loops pres- 


ent, the obstruction was thought to be abcut the middle of the ileum. At operation an atresia in the midileum 


was found and corrected. 


quantity of air introduced. A soft red 
tibber catheter, No. 8. was passed into 
the stomach; 50 c.c. of fluid were removed, 
and 50 c.c. of air introduced. Another 
set of films was then taken, and the diag- 
nosis became evident. The air column 
stops in approximately the middle of the 
horizontal loop of the duodenum (C and 
D). The duodenum is not dilated proximal 
to this, as in the two previous cases of 
duodenal atresia. On the basis of ex- 
perience, one would diagnose this as a 
duodenal band in association with an in- 
complete rotation of the colon. This was 
confirmed at surgery. Whether or not 
the actual cause of the obstruction is cor- 
rectly diagnosed is not essential, though 
the more one works with babies, the more 
often he will correctly state the etiology 
of the obstruction. This is a refinement 
which comes with experience, but the es- 





sential factor is that the site of the ob- 
struction has been demonstrated, and 
demonstrated with the baby receiving 
only 0.315 r to the skin and 0.98 r to the 
midabdomen (approximate). 

The films in Figure 4 are those of a 
four-day-old male who was admitted be- 
cause of vomiting since birth. As can be 
seen, he had already been subjected to a 
gastrointestinal examination. From _ the 
number of films which were brought in 
with the baby, this was evidently a pro- 
longed examination of several hours dura- 
tion, in which a large dose of radiation 
was received. Among all the films, how- 
ever, there was not one with the child 
erect. A and B are the supine and erect 
films taken upon admission. Again we 
have a picture of duodenal atresia, pos- 
sibly secondary to an annular pancreas. 
In order to emphasize the procedure to 
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several doctors who accompanied the 
child, 40 c.c. of fluid were sucked from the 
stomach, 40 c.c. of air were introduced, 
and the films were repeated, including one 
taken upside-down (C and D). This 
second set of films was unnecessary, but 
it served to demonstrate the usefulness 





Fig. 8. A one-day-old female, with abdominal dis- 


tention. 

A. Supine film of the abdomen showing numerous 
loops of bowel of varying diameter. 

B. Erect film taken at the same time as A. The 
interesting and diagnostic sign is the absence of fluid 
levels. If all the bowel present is small bowel, the 
diagnosis would be meconium ileus, but if the large 
loop present is colon, the obstruction would be lower 
in the large bowel. 

C. Barium enema film obtained a few minutes 
after Aand B. The large loop is not colon, and hence 
meconium ileus is the diagnosis. This was confirmed 
at operation. Courtesy of Medical Radiography and 
Photography (6). 


of the procedure and the value of air at 
a contrast medium. There is no doubs 
that this case was duodenal atresia, and 
it was secondary to an annular pancreas. 

Figure 5 illustrates the case of a three- 
day-old male who was admitted because 
of vomiting since birth. A and B are 
supine and erect films which show again 
an almost airless abdomen with just a 
little air in the stomach. If there is an 
obstruction, it is a_ high obstruction, 
but again the site is hidden by fluid. 
The catheter visualized on the films was 
already in place on admission. Forty 
cubic centimeters of fluid were removed 
from the stomach, an equal amount of air 
was introduced, and another set of films 
was taken. C and D show the obstruc- 
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tion in the beginning of the horizontal 
loop of the duodenum, which is not di- 
lated as in duodenal atresia. A diagnosis 
of duodenal bands in association with 
malrotation was made and was confirmed 
at operation. Here again the site of the 
obstruction was visualized with very 
little radiation to the baby, and within 
thirty minutes of admission to the hospital. 

Figure 6 shows a seven-day-old female 
who entered the hospital because of vomit- 
ing since birth. A and B are films of a gas- 
trointestinal series which were brought in 
with the baby. No diagnosis had been 
made, which is understandable because the 
Lipiodol simply puddled in the bowel. Fifty 
cubic centimeters of fluid were aspirated 
from the stomach and replaced with an 
equal amount of air. C and D show the 
column of air stopping abruptly at the 
end of one large dilated loop of jejunum. 
This was called an atresia of the jejunum, 
and that diagnosis was confirmed at op- 
eration. 

The films in Figure 7 are those of a one- 
day-old male infant who was admitted 
because of abdominal distention in spite 
of having passed two meconium stools. 
The history here differs from all the previ- 
ous cases in that vomiting was not the 
chief complaint. Because of the abdom- 
inal distention and absence of vomiting, 
this should be a lower obstruction. Su- 
pine and erect films were exposed, which 
revealed a classical picture of a small- 
bowel obstruction approximately in the 
middle of the ileum, with dilated loops 
of bowel and multiple fluid levels. Be- 
cause of the early age, the most likely 
diagnosis would be an atresia, and this 
was found at surgery. When the obstruc- 
tion lies in the distal small bowel, no ad- 
ditional air will be necessary. However, 
a problem does arise when there are more 
loops than there are here, since it is im- 
possible in a baby to differentiate small 
from large bowel. 

Figure 8 illustrates such a case, in a 
one-day-old female who was admitted 
because of abdominal distention. The 


supine and erect films reveal numerous 
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loops of bowel of different size, with no 
fluid levels in the erect position. This 
absence of fluid levels and the variable 
size of the loops would make one think 
of meconium ileus (7), but the large loop 
in the upper abdomen certainly could be 
large bowel; if so, the obstruction would 
have to be far down in the descending 
colon or rectum. In such a case, a 
barium enema is indicated. In C, showing 
the barium enema, we have the picture 
of an unused colon. All of the distended 
bowel is small bowel. The diagnosis of 
meconium ileus was confirmed at surgery. 

Recently several articles (8, 9) have ap- 
peared in the literature showing that the 
airless abdomen in the newborn does not 
necessarily mean intestinal obstruction. 
It is because of this factor, which we have 
stressed in each of the previous airless cases, 
that, if the intestine is in fact obstructed, 
it is a high obstruction. Figure 9 shows 
a case without obstruction. Once again, 
a few plain films with air as the contrast 
medium will settle the question. A and 
B show a relatively airless abdomen in 
a seven-day-old female who was admitted 
because of abdominal distention and vom- 
iting. Here again 40 c.c. of fluid was as- 
pirated from the stomach and an equal 
quantity of air introduced. C simply 
shows a large air-filled stomach, but D 
reveals the air throughout normal-sized 
jejunal loops, ruling out intestinal obstruc- 
tion. The child died two days later of a 
staphylococcal septicemia, with multiple 
pulmonary and abdominal abscesses. No 
intestinal obstruction was found at au- 
topsy. Thus, not always does an airless 
abdomen indicate a high obstruction, but 
with air as a contrast medium, and rela- 
tively little exposure to the baby, ob- 
struction can easily be ruled out. Air 
as a contrast medium thus serves the dual 
purposes of demonstrating the site of an 
obstruction and its absence. 


SUMMARY 


In the newborn infant with a possible 
obstruction a diagnosis should be made 
immediately, and with a minimum ex- 








D 


Fig. 9. A seven-day-old female, with abdominal distention and vomiting 





A. Supine film of the abdomen showing an almost airless abdomen 

B. Erect film, showing the little air present to be in the stomach. : | 

C. Supine film taken following the removal of 40 c.c. of fluid from the stomach and the introduction of an equa 
quantity of air : | 

D. Supine film taken a few minutes after C, showing the air to have passed from the stomach into norma 
sized loops of jejunum. No obstruction is present. The baby died two days later of a staphylococcal septicemia. 
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posure to radiation. Fluoroscopy with an 
opaque contrast medium seldom achieves 
a diagnosis, while simultaneously exposing 
the infant to a large amount of radiation. 
Air is the best contrast medium for the 
diagnosis of a complete obstruction, and 
when used in conjunction with a few 
“plain” films involves relatively little 
radiation exposure. 

1740 Bainbridge St. 

Philadelphia 46, Penna. 
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SUMMARIO IN INTERLINGUA 


Le Uso De Aere Como Medio De Contrasto In Le Diagnose Roentgenologic De Obstruction 
Intestinal In Le Neonato 


Obstruction del vias supero-gastrointes- 
tinal in le neonato representa un situation 
de urgentia requirente un diagnose im- 
mediate con le desiderato de un exposition 
minimal del patiente al effectos del radia- 
tion. Fluoroscopia con un substantia de 
contrasto opac require un exposition esti- 
mate a 23 r al pelle e a 6,1 r al abdomine 
central, mesmo si nulle radiogramma es 
obtenite. In plus, le technica resulta rar- 
Con le uso 


mente in establir le diagnose. 


de aere como medio de contrasto in le 
obtention de alicun radiogrammas conven- 
tional, le examine pote esser effectuate in 
un minimo de tempore e con un minimo 
de exposition al radiation. Isto ha essite 
reducite usque a 0,126 r al pelle e usque a 
0,0392 r al abdomine central. Le metho- 
do permitte le demonstration del sito de 
un obstruction o le exclusion de un lesion 
obstructive. Es illustrate 9 casos in que 
le methodo esseva usate. 





Two Cases of Aneurysms of the Sinus of Valsalva 
with Interesting Roentgen Changeg 
J. R. McLAREN, M.D.,2 and GEORGE J. BAYLIN, M.D. 


NEURYSMS of the sinuses of Valsalva 
A are rare and when uncomplicated pro- 
duce few clinical, roentgenographic, and 
electrocardiographic findings. Associated 
congenital lesions are frequently of interest, 
but the complications of these aneurysms, 
which produce a wide variety of changes, 
make them of medical interest. This pa- 
per reports 2 cases with roentgen changes 
which are seen much more frequently in 
other types of heart disease. 


Case I: A 54-year-old colored male was admitted 
to Duke University Hospital on May 1, 1955, be- 
cause of severe, oppressive, nonradiating substernal 
pain. He had had a similar attack in March 1955, 
which was treated at another hospital as an acute 
coronary occlusion. He gave a two-year history of 
exertional dyspnea and angina, mild orthopnea, and 
occasional nocturnal dyspnea. More recently he had 
suffered mild pitting ankle edema and wheezing, 
and had coughed up foamy, pink sputum. 

The past medical history and systemic review 
were noncontributory. The patient specifically 
denied ever having syphilis. 

Physical examination was within normal limits 
except for clinical evidence of congestive heart fail- 
ure and a Grade II systolic and Grade III diastolic 
murmur in the aortic area, with a blood pressure of 
120/40. 

The electrocardiogram showed a first-degree 
auriculoventricular block with delayed intraven- 
tricular conduction, which was compatible with an 
anteroseptal infarct of unknown age. A serologic 
test for syphilis was negative. Urinalysis showed a 
2 plus proteinuria and innumerable erythrocytes. 
Roentgenograms of the chest (Fig. 1) revealed the 
aorta to be tortuous, with the heart slightly 
enlarged in the transverse diameter. The pul- 
monary vasculature was somewhat increased in 
prominence, although the more peripheral vessels 
appeared to be decreased in caliber, suggesting 
some degree of pulmonary hypertension. 

The patient responded satisfactorily to therapy 
for congestive heart failure and was discharged on 
May 6, 1955, to be followed as an outpatient on 
digitoxin, diuretics, sedatives, and a low-salt diet. 
Under this regime, ambulation was slowly restored, 
but the patient was seen at frequent intervals be- 


‘From the Department of Radiology, Duke University School of Medicine, Durham, N. C. 


publication in August 1957 


cause of increasing dyspnea on exertion and chest 
pain. It was for these symptoms that he was Te- 
admitted on Oct. 10, 1955. 

Two cardiac consultants thought the history and 
clinical findings were those of a reactivated rheu. 
matic heart disease with involvement of the mitral 
and aortic valves and requested a cardiac fluoroscopy 
and barium swallow. This study (Fig. 1) revealed 
the esophagus displaced posteriorly and to the right 
and a double density along the right side of the heart, 
all compatible with left atrial enlargement. There 
was also evidence of left ventricular enlargement, 
Chest films, when compared with those of an earlier 
date, showed the heart to have increased in size and 
the pulmonary vasculature to be more prominent 
medially, whereas the peripheral vessels were defi- 
nitely decreased in caliber. These changes were 
compatible with a mitral valvular lesion of sufficient 
duration to have produced a secondary pulmonary 
arteriolar sclerosis. 

There was no response to therapy and the patient 
expired Oct. 31, 1955. 


Case II: An 18-year-old colored male was ad- 
mitted to Duke University Hospital on Nov. 25, 
1953, because of a stabbing pain in his left chest of 
approximately five days duration. Ten months 
prior to admission he had noticed pain and swelling 
in the right posterior aspect of the neck. Two 
months prior to admission there had been some ach- 
ing in this region, slight dyspnea on exertion, and 
several episodes of dizziness. The patient had 
fainted on one occasion and five days before coming 
to the hospital had experienced sharp precordial 
pain radiating into the back, which was accentuated 
by respiration. This was made worse by lying 
down but relieved partially by sitting. In spite of 
medication and bed rest, dyspnea became worse and 
a nonproductive cough developed. There had been 
an 18-pound weight loss during the two months 
preceding admission, but there was no history of 
night sweats or fever. 

The past medical history was negative except for 
a hospital admission during infancy for an unknown 
reason. The patient’s mother had died of an un- 
known cause in the fourth decade of life. His 
father, one brother, and two half-sisters were living 
and well. 

Physical examination on admission revealed a well 
developed colored male, acutely ill, with rapid, shal- 
low respiration, sitting up in bed to relieve his chest 
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pain. 
temperature 37.6° C. There was a mass of non 


ANEURYSMS OF THE SINUS OF VALSALVA 


Cc 


Fig. 1. CaseI. A. Chest film made during the first admission, showing the heart slightly enlarged, 
with a prominent aorta. The peripheral vessels are decreased in size. There is a suggestion of a 
double density along the right border of the heart. 

B. Film made during the final admission, revealing the same changes, only more marked. The 
double density is easily seen here. 

Cand D. Right anterior oblique and right lateral views. The right anterior oblique view was 
made with barium in the esophagus and shows the displacement associated with an enlarged left 
atrium and slightly increased prominence of the pulmonary artery segment. 
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The pulse was 120, blood pressure 110/60, clavicular areas bilaterally. The lungs were clear 


except for dullness and egophony at the angle of the 


tender, firm nodes in the right posterior cervical left scapula. The heart was enlarged both to the 
chain, the largest measuring 2 X 2cm., and several right and left. The heart sounds were decreased at 
smaller lymph nodes in the left side and supra- the apex. There were a protodiastolic gallop and a 
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Fig. 2. Case II. 


Postero-anterior and left lateral views. 


March 1958 





The lung fields are quite clear and only 


with difficulty can vascular markings be defined. The heart is enlarged and on the lateral view 
much of this enlargement appears to be anterior, suggesting that it is predominantly right-sided. 


paradoxical pulse. A to-and-fro friction rub was 
heard over the pulmonic and aortic areas. The 
venous pressure was 220 mm. of water. 

The electrocardiogram showed a sino-auricular 
tachycardia and an incomplete right bundle branch 
block with right ventricular strain. 

The white blood cell count was 15,450, with 78 
per cent polymorphonuclears. The corrected sedi- 
mentation rate was 32 mm. in an hour. Serologic 
tests for syphilis and urinalysis were negative. 
The pathological examination of a cervical lymph 
node removed three days after admission was com- 
patible with a tuberculous lesion. Skin tests for 
coccidioidomycosis, blastomycosis, and _ histoplas- 
mosis were negative, but old tuberculin tests were 
positive. 

Roentgenograms of the chest (Fig. 2) showed the 
heart to be moderately enlarged. On the lateral 
view much of this enlargement appeared to be an- 
terior, suggesting that it was right-sided. The 
most striking change was the nearly complete ab- 
sence of the vascular markings. The picture was 
that usually associated with an obstructive process 
in the pulmonary artery, such as pulmonary stenosis. 

The day following admission a pericardicentesis 
was performed and 100 ml. of straw-colored fluid 
was removed, The patient improved symptomati- 
cally under antituberculous therapy but two weeks 
after admission again complained of precordial pain. 
At this time a loud systolic murmur was heard at the 


base of the heart. A second pericardicentesis 


yielded 100 ml. of bloody fluid with a hemoglobin of 
12 gm./100 ml. Two subsequent pericardicenteses 
gave similar results. Upper abdominal pain, 
thought to be related to a tender and enlarged liver, 
developed, and a loud continuous diastolic bruit 
became audibie in the pulmonic area. In spite of 
digitalization, increasing signs of congestive heart 
failure occurred, and death ensued, Dec. 22, 1953. 


DISCUSSION 


These cases demonstrate several of the 
many complications which are possible 
due to the strategic anatomical position of 
the sinuses of Valsalva. The aneurysm 
may distort the aortic valve and produce 
regurgitation or may involve the coronary 
artery orifice and result in coronary it- 
sufficiency or occlusion, usually on the 
right. With extension of the aneurysm, 
it may involve the membranous portion of 
the atrioventricular septum and produce 
conduction defects, or it may extend 
sufficiently to encroach upon the cardiac 
chambers or the atrioventricular valves of 
the pulmonary valves in the pulmonary 
artery. Perforation leads to an aortic 
cardiac shunt, which is usually to the right 
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heart, causing heart failure. This is the 
most frequent cause of death. 

Because of the intracardiac position of 
the aortic sinuses, there may be no roent- 
gen findings attributable to the aneurysms. 
While there may be increased pulsations 
and activity of the root of the aorta and 
ascending aorta, it is difficult to ascertain 
whether or not this is due to the aneurysms 
or to associated congenital defects such as 
coarctation or insufficiency of the aortic 
valve. Angiocardiography may reveal the 
presence of aortic sinus aneurysms. In 
cases with complicated lesions there may 
be profound roentgen changes, as in the 
2 cases reported here, and in event of per- 
foration there will usually be marked en- 
largement of the heart and evidence of 
congestive failure. 

The anatomy, embryology, and symp- 
tomatology of these aneurysms have been 
well described by Ostrum ef al. (1) in 1938 
and by Jones and Langley (2) in 1949, and 
reviewed by subsequent authors (3-7), and 
need not be discussed here. The differen- 
tial diagnosis is considered in some detail 
by Lin et al. (8). 

Autopsy study of the first case showed 
the sequelae of long standing heart failure. 
All the heart chambers were enlarged, the 
left ventricle more so than the others. 
There was aneurysmal dilatation of the 
left coronary and the noncoronary aortic 
sinuses, with multiple perforations into the 
left ventricle. Both of these aneurysms 
had extended and involved the aortic leaflet 
of the mitral valve and encroached upon 
the left atrium (Fig. 3). The aortic 
valves and the aortic sinuses revealed 
evidence of chronic inflammation which 
was not typical of syphilitic etiology. 
There was evidence of other congenital 
anomalies, namely, a cavernous hemangi- 
oma of the esophagus, ductal malformation 
i the pancreas, and an ectopic right kid- 
uty. These anomalies might be in favor of 
a congenital etiology for the aneurysms of 
the sinuses of Valsalva; however, the in- 
volvement of the left coronary sinus makes 
this most unlikely. In view of the above 
findings, and the fact that when the patient 
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Fig. 3. Case Il. View of the sectioned heart. The 
saccular aneurysm is seen, with involvement of the 
posterior and left aortic cusps and with multiple per- 
forations. This sacculation extends away from the 
viewer into the left atrium and shows the involvement 
of the aortic cusp of the mitral valve. 


had been admitted in 1941 for a hemor- 
rhoidectomy his blood pressure was 155/85 
and no heart murmurs were heard, this 
aneurysm is considered to be on an inflam- 
matory basis. 

The above findings explain the x-ray 
changes, which were compatible with a mi- 
tral valvular lesion. The aneurysm had 
extended and actually distorted the aortic 
leaflet of the mitral valve and, in addition, 
had displaced part of the volume of the left 
atrium. These changes had led to second- 
ary pulmonary hypertension with result- 
ant pulmonary arteriolar sclerosis. Shipp 
(9), in 1955, reported a case in which, due 
to calcification and the position of an 
aneurysm of the sinus of Valsalva, the x-ray 
changes were those of an enlarged left 
atrium. 

Rarely do these lesions perforate into the 
left heart. When Jones and Langley re- 
viewed the literature in 1949, they found 
one congenital aneurysm of the sinus of 
Valsalva that had ruptured into the left 
ventricle. Since then, Lee (10) has re- 


ported a case with perforation into both 
the right and left atria. 

Necropsy of the second case showed the 
inflow tract of the right ventricle to be 
narrowed greatly by a large aneurysmal 
dilatation of the sinus of Valsalva, which 
extended from just above the cusp of the 
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View of the sectioned heart, show- 


Fig. 4. 
ing the large saccular mass which has encroached upon 
the right ventricle and elevated and stretched the 
medial cusp of the tricuspid valve. 


Case IT. 


aortic valve into the right ventricular 
space (Fig. 4). This aneurysm measured 
6.5 cm. in its transverse diameter and de- 
creased the size of the right ventricle so 
that the little finger inserted through the 
pulmonary valve could not be forced into 
the right ventricular space proper. The 
aneurysm had extended and involved the 
membranous portion of the interventricu- 
lar septum and the septal cusp of the tri- 
cuspid valve, separating the auricular and 
ventricular segments. The orifice of the 
tricuspid valve had been severely compro- 
mised by the aneurysmal mass and the ex- 
tension into the septal cusp. The mass 
had also involved the coronary sinus and 
had apparently interfered with drainage 
from this sinus. The aneurysm had ex- 
tended superiorly and anteriorly, forming 
a second area of sacculation between the 
epicardium of the right atrial appendage 
and the aorta. The right coronary artery 
opened into the apex of this secondary 
sacculation. ‘The ostium of the right coro- 


nary artery was closed by a thin thrombus, 
and no fluid could be forced through this 
The entire aneurysm was lined by 


vessel. 
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thrombus without granulation or other 
evidence of infection. There were exten. 
sive areas of necrosis in the substance of the 
myocardium, both of the intraventricular 
septum and of the right ventricular wall at 
points adjacent to the aneurysm. 

Nodes from the right cervical region and 
a small section of left lower lobe of the 
lung revealed evidence of granulomatous 
reaction compatible with a_tuberculoys 
etiology. Although the pericardium was 
thickened, extensive dissection of the peri- 
cardium and surrounding tissue failed to 
reveal any caseating lymph nodes adjacent 
to the pericardial surface. The nearest 
lymph node showing tuberculous changes 
was one of the right bronchial nodes adja- 
cent to the superior vena cava, separated 
from the pericardial surface by approxi- 
mately 0.5 cm. of connective tissue. There 
was also an aneurysm of the lower ab- 
dominal aorta, measuring approximately 7 
cm. in its greatest diameter. Other organs 
showed the usual changes of an acute 
passive congestion. 

These findings explain the marked dimi- 
nution in size of the pulmonary vessels on 
the postero-anterior view of the chest. 
The extension of the aneurysm of the sinus 
of Valsalva to involve the tricuspid valve 
and encroach upon the right ventricle had 
markedly limited the flow of blood through 
the right ventricle. Apparently much of 
the enlargement of the heart anteriorly 
was due actually to the aneurysm. 

This case is also of interest because of the 
fact that rarely do congenital aneurysms of 
the sinus of Valsalva cause death without 
perforating. In the series collected by 
Jones and Langley, only 4 out of 25 pa- 
tients died without a cardio-aortic fistula. 


SUMMARY 


Two cases of aneurysms of the sinus of 
Valsalva are reported. The first of these 
was probably of syphilitic etiology and 
presented a roentgenographic picture com: 
patible with a mitral valvular lesion. The 
second was probably of congenital origin, 
and the roentgenographic evidence was 
compatible with an obstructive lesion m 
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the region of the pulmonic valve. The 


anatomic bases for these changes are de- 


scribed. 
Department of Radiology 
Duke University 
Durham, N. C. 
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Es reportate duo casos de aneurysmo 
del sinus de Valsalva. Le prime esseva 
probabilemente de etiologia syphilitic e 
presentava un aspecto roentgenologic com- 
patibile con un lesion del valvula mitral. 
Le secunde esseva probabilemente de 
origine congenite, e le aspecto roentgeno- 
logic esseva compatibile con un lesion 
obstructive in le region del valvula pul- 
monic. 

Iste casos demonstra plures del multe 
complicationes que es possibile como re- 
sultato del strategic position anatomic del 
sinuses de Valsalva. Le aneurysmo pote 
distorquer le valvula aortic e producer 
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SUMMARIO IN INTERLINGUA 
Duo Casos De Aneurysmo Del Sinus De Valsalva Con Interessante Alterationes Roentgenologic 


regurgitation, o illo pote afficer le orificio 
del arteria coronari e resultar in insuffi- 
cientia o occlusion coronari, usualmente al 
latere dextere. Quando le aneurysmo es 
extendite, illo pote afficer le portion mem- 
branose del septo atrioventricular e pro- 
ducer defectos de conduction, o le extension 
pote esser sufficientemente marcate pro 
que le aneurysmo attinge le cameras 
cardiac o le valvulas atrioventricular o le 
valvulas pulmonar in le arteria pulmonar. 
Perforation resulta in le formation de 
underivation aortico-cardiac. Isto duce 


usualmente verso le corde dextere e deveni 
le causa de disfallimento cardiac. 





Erosive Rib Lesions in Paralytic Poliomyelitis’ 
CHARLES BERNSTEIN, M.D., WILLIAM D. LOESER, M.D., and LEO E. MANNING, M_D. 


PREVIOUSLY undescribed erosive rib 

lesion has been observed in chest 
films of paralytic poliomyelitis patients 
being studied at a respirator center. 
Localization of this lesion to the ribs is 
the unique factor in comparison to other 
reported orthopedic complications follow- 
ing injury to the central nervous system 
resulting in paralysis. 


Fig. 1. 
erosion of superior aspect of 3rd rib bilaterally. 


MATERIAL 

Adequate radiological studies were avail- 
able on 28 paralytic poliomyelitis patients 
admitted successively to the respirator 
center. Fourteen of these showed erosive 
rib changes of varying degree during the 
course of the follow-up. Table I pre- 
sents in summary the pertinent data on 
these cases. 


ROENTGEN FINDINGS 

The earliest involvement appeared as 
a shallow indentation and narrowing of 
the upper cortical margin of the rib (Fig. 
2, B), usually approximately 1 cm. long 
when first seen, but extending to as much 
as 4 cm. in some instances. 

With progression, the rib cortex became 
successively thinner. Localized  osteo- 





White female, age fifteen years 
A. Roentgenogram obtained three months after onset of severe paralytic poliomyelitis. 
B. Seventeen months later (twenty months after onset of paralysis). 


No rib lesion evident. 
Note fairly symmetrical localized 


porosis and trabecular thinning then 
became evident throughout the involved 
rib segment (Fig. 1, B). Occasionally 
slight and similar indentation of the in- 
ferior cortical margin occurred, with con- 
sequent hourglass formation, although in 
each instance the uppermost portion of the 
rib was more severely affected than the 
lower cortical margin. In the most severe 
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Fig. 2. White female, age eighteen years. 
4. Roentgenogram obtained six months after onset of severe paralytic poliomyelitis. No rib lesion evident. 
B. Nine months later (fifteen months after onset of paralysis). Note arrows indicating bilateral 8th rib 
erosion localized to the area immediately adjacent to the inferior angle of the scapula. 


involvement there was almost total dis- 
appearance of bone structure throughout 
the area of the lesion (Fig. 3, B). 

Periosteal reaction on either side of the 
involved rib segment was present in the 
case showing the most severe erosion. In 
another case, a narrow zone of sclerosis 
was evident along the lowermost margin 
of the indented rib segment. 

The distribution of the lesions was pri- 
marily symmetrical, involving the third 


TABLE I: SUMMARY OF FOURTEEN CASES OF PARALYTIC POLIOMYELITIS WITH RIB EROSION 





Paralytic Status Paralysis to Localization of Rib 
Patient Age and Sex Orthopedic Respiratory Earliest Rib Involvement 
Change 





J. F. 15M Severe 
L. B. 37 M Complete 
M. P. 18 F Severe 
BT. 27 F Complete 
M.S. 24 F Complete 
S. V. 16 F Complete 
W. H. 25 M Complete 
M. D. 30 M Complete 
D. B. 20 F Complete 
M M. 17 F Complete 
F. W. 43 M Complete 
Ny > 6M Severe 

% ¥ 15M Complete 
M. H. 13 


3M » Mod. severe 
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rib bilaterally in 10 of the 14 positive 
cases, the eighth rib bilaterally in 1 in- 
stance (with concomitant third rib lesions), 
and the second, fifth, and seventh ribs 
unilaterally in some cases (see Table I). 
The extent of the bone changes was also 
basically equal in degree bilaterally, al- 
though one or the other side might show 
slightly more erosion during the period 
of observation. 

In each instance, the eroded rib segment 








Time from 
Onset of 


(months) 





Severe 


18 3rd right 
Severe 32 3rd bilateral 
Complete 10 3rd bilateral 
Sth bilateral 
Complete 14 3rd bilateral 
Severe 19 3rd bilateral 
7th left 
Complete 19 3rd bilateral 
Complete 17 3rd bilateral 
8th left 
Complete 21 3rd bilateral 
Complete 18 3rd bilateral 
Complete 15 3rd bilateral 
Severe 45 3rd right 
2nd left 
Severe 24 5th right 
Severe 11 3rd bilateral 


Mod. severe 11 2nd right 
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TABLE II: CLInicAL STAGING OF ALL PATIENTS* 








Orthopedic Paralysis | 


Respiratory Paralysis 
Mod. | 
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Mod. 
Complete Severe Severe | Complete Severe Psa 
Fourteen patients with 
erosive rib lesions 10 3 1 7 6 1 
Fourteen patients with- 
out erosive rib lesions 6 5 3 3 6 5 





* Orthopedic: Complete: No muscle power evident. Severe: Some muscle power evident in any one e 
Mod. Severe: Limited muscle power evident for some useful purpose. ‘ 

Respiratory: Complete: Mechanical respiratory aids required for full 24-hour period. Severe: Measur. 
capacity permitting varying degree of freedom from mechanical respiratory aids. Mod. Severe: Vital 
approaching one liter permitting unassisted respiration for a considerable portion of each day. 


xtremity, 


able vital 
Capacity 


lay in relation to the medial margin of 
the scapula, although no abnormality of 
these portions of the scapulae was noted 
at any time. 

No regeneration or other sign of healing 
appeared in the area of the rib lesions 
throughout the follow-up. On the con- 
trary, there was continued progression 
of erosion at each successive roentgen 
examination, although the degree of in- 
volvement in any single case did not 
directly correlate with the total duration 
of immobilization. 

The uninvolved portions of the ribs 
and the remainder of the thoracic cage 
showed no unusual osteoporosis or other 
abnormality, and the adjacent soft tissues 
were not remarkable. 

The average time interval from the in- 
itial onset of paralysis to the earliest 
demonstrable roentgen change was twenty 
months, with a range from ten to forty-five 
months (Table I). 


DISCUSSION 


A review of the literature has failed 
to reveal any mention of rib erosion 
following paralytic poliomyelitis or other 
central nervous system involvement. Bone 
changes secondary to disuse or to injury 
of the central nervous system include 
atrophy, erosion, pathological fracture, and 
osteomyelitis in the region of decubitus ulcer 
(1, 2, 3, 5). Such changes are localized 
to areas below the level of the neurologic 
lesion (6) and most often involve the lower 
extremities and the pelvis, frequently 
with neighboring joint and _ soft-tissue 
abnormality. 


Bone erosion is ascribed to necrosis 
secondary to the application of a force 
to an area normally not adapted to with- 
stand pressure, particularly if applied in 
an abnormal direction (8). This pressure 
is believed to cause some primary change 
in the bone itself, leading to stimulation 
of osteoclastic activity and consequent 
loss of bone substance. The resorption 
of the bone always progresses inward 
from the surface and never arises within 
the deeper layers of the bone structure 
(7). In view of the localization of the 
rib lesions to areas directly contiguous 
to the medial margin of the scapula, it 
would appear that continued pressure of 
the scapula against the ribs resulted in 
the localized erosions according to the 
mechanism described above. 

Comparison of the degree of respiratory 
and orthopedic paralysis (Table II) re- 
vealed that both groups of patients were 
relatively severely affected, but the group 
with erosive rib lesions had more marked 
clinical involvement. 

The possibility that the use of the 
rocking bed for respiratory assistance 
might be a primary or contributing cause 
of the rib lesions was initially considered 
because of the intermittent, repeated shift 
in pressure and weight. However, the 
rocking bed was used in 13 of the unin 
volved patients on an average of 30 per 
cent of the time, and in 12 of the involved 
patients on an average of 32 per cent of 
the time, so that no significant difference 
existed. 

Decubitus ulcer, present in 4 of the 
patients, was in no instance localized to 
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Fig. 3. White male, age twenty-five years. 

A. Seventeen months after onset of severe paralytic poliomyelitis. Minimal cortical 
thinning and indentation of 3rd ribs posteriorly. Arrows indicate localized shallow erosion 
of 8th rib immediately opposite inferior angle of scapula on the left. 

B. Fifteen months later (thirty-two months after onset of paralysis). Note progression of 
3rd rib involvement bilaterally. Erosion of 8th rib on the left (arrows) also more pronounced 
at this time. 
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the region of the roentgenologically evi- 
dent rib lesion. There were no clinical 
signs or symptoms attributable to the 
rib changes. 

No special problem in differential diag- 
nosis is presented by the appearance of 
these symmetrical erosive rib lesions in 
patients with paralysis resulting from 
central nervous system involvement. 
However, in those cases with only uni- 
lateral or asymmetric rib involvement, 
such as occurred in 4 of our cases, inflam- 
mation or tumor would have to be initially 
considered, as well as progressive osteolysis 
related to hemangiomatosis (4). 


CONCLUSIONS 


1. Previously undescribed erosive rib 
lesions were observed in 14 of 28 paralytic 
poliomyelitis patients. 

2. Rib changes did not occur earlier 
than ten months after the onset of paraly- 
sis, were most often seen after twenty 
months, and in one instance did not appear 
for forty-five months. 

3. The 3rd rib was involved most 
frequently. The 2nd, 5th, 7th, and 8th 
ribs also showed similar lesions. 

4. Localized shallow indentation and 
narrowing of the upper rib margin were 
initially noted, progressing without re- 
generation or other signs of healing to 
almost total disappearance of bone struc- 
ture. 

5. The rib lesions were unrelated to 
age, sex, type of therapy, or the presence 
of decubitus ulcer. 

6. No clinical signs or symptoms were 
attributable to the rib involvement. 
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7. The most severely paralyzed _pa- 
tients showed the greatest frequency of 
rib involvement. 

8. In view of the localization of the 
rib erosion, continued pressure of the 
medial margin of the scapula against the 
posterior aspect of the rib appears to be 
the causative factor, although the reason 
for some patients being spared is not yet 
determined. : 
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SUMMARIO IN INTERLINGUA 
Erosive Lesiones Costal In Poliomyelitis Paralytic 


Un erosive lesion costal que ha non 
previemente essite describite esseva ob- 
servate per le autores in le roentgeno- 
grammas thoracic de 14 ex 28 patientes con 
poliomyelitis paralytic studiate a un centro 
arespiratores. Le lesion consisteva initial- 


mente de un localisate e pauco profunde 
indentation ¢ restriction del margine supero- 


costal. Illo progredeva sin regression 0 
altere signos de resanation usque al dis- 
parition quasi total del structura ossee. 

Iste alterationes costal non esseva ob- 
servate minus que dece menses post le 
declaration del paralyse. Illos esseva vr 
dite le plus frequentemente post plus que 
vinti menses. 
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The Early Radiological Diagnosis of Osteomalacia in Adults’ 


MARJORIE LE MAY, M.D. 


STEOMALACIA is an abnormality of 

bone metabolism characterized by 
an inability of the body to lay down min- 
eral salts upon the bone matrix. It is 
q definite pathological entity. It is not 
rare in the United States, and it is usually 
responsive to treatment. Often the diag- 
nosis of osteomalacia is possible radio- 
graphically before it is suspected clini- 
cally. The present report is a review of 
its etiology and of the radiological find- 
ings, with an emphasis on the early radio- 
graphic changes. 

Albright and co-workers (1) in America 
and Dent et al. (2) in England have greatly 
aided our understanding of bone disease 
by classifying the abnormalities, so far 
as possible, according to their metabolic 
origin. The origins of osteomalacia, as 
studied by these workers, are briefly re- 
viewed here: 

Any process preventing a normal supply 
of calcium being absorbed by the intestine 
may result in osteomalacia. Osteomalacia 
may thus be due to a simple lack of cal- 
cium in the diet. This is rare in the 
United States but is frequent in Asiatic 
countries. It also occurred in some Euro- 
pean countries during and following World 
Wars I and II (3, 4). 

Interference with the absorption of 
calcium from the intestinal tract may 
prevent a normal calcium supply reaching 
the bone. Since vitamin D acts to aid 
in the absorption of calcium from the 
intestine, a deficiency of this vitamin in 
the diet or an unusual requirement on the 
part of an individual will result in osteo- 
malacia. Rickets is osteomalacia occur- 
ring in childhood. Individuals who con- 
tinually use oily cathartics or who have 
diseases associated with fatty diarrhea, 
such as sprue, chronic pancreatitis, and 
ttliae disease, tend to become deficient 


a 


in the fat-soluble vitamin D. They absorb 
calcium poorly, and in severe cases osteo- 
malacia may result. Occasionally osteo- 
malacia may account for the only clinical 
symptoms shown by these patients (5). 

Any process causing an abnormal mo- 
bilization of calcium or phosphorus from 
the body may result in osteomalacia. Cases 
in this category, under a variety of names, 
are being reported with increasing fre- 
quency. The condition may appear spo- 
radically or in families, and in children or 
adults. The underlying causes of the 
osteomalacia appear to be almost as 
varied as the names used to describe the 
syndromes: renal-tubular rickets, refrac- 
tory or vitamin D-resistant rickets, renal 
acidosis, organic aciduria, Lignac-Fanconi 
disease or cystinosis, Fanconi syndrome, 
and Milkman’s disease. To these may 
be added the osteomalacia found in asso- 
ciation with other disease, such as neuro- 
fibromatosis (6), Wilson’s disease (7, 8), 
and multiple myelomatosis (9). In some 
cases of cadmium poisoning reported in 
France (10) there were symmetrical pseu- 
dofractures, and at least some of these 
cases had blood chemistries that were 
compatible with osteomalacia associated 
or coincidental with the cadmium poisoning. 

In the majority of the above instances 
the osteomalacia is secondary to or asso- 
ciated with some renal tubular defects 
(11, 12). Phosphaturia, renal acidosis, 
glucosuria, and aminoaciduria are the 
most common findings. Therapy directed 
at minimizing the urinary loss of calcium 
and phosphorus with enormous doses of 
vitamin D and correcting the electrolyte 
balance is successful in many cases despite 
the variety of primary causes at work. 
The radiographic diagnosis of osteomalacia 
in these often obscure cases frequently 
opens the way to palliative therapy. 


‘From the Department of Radiology, Boston Veterans Administration Hospital, and the Department of 


Radiology, Boston University School of Medicine, Boston, Mass. 
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Fig. 1. CaseI The lesions in the pubic bones did not show on an initial film but were revealed by the slightly 
differeat alignment in this stereoscopic film taken at the same time. No pseudofractures were found in the 
scapulae or elsewhere, and mineralization of the bones was otherwise not unusual. 


Fig. 2. Case II. Note the similarity in location of the pseudofractures in the femur with those in Figs. 1 and 3. 
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DEFINITION AND DIAGNOSIS 


The pathology of osteomalacia is de- 
fective mineralization of a normal bone 
matrix, a result of the chemical abnor- 
malities of the blood. The usual blood 
findings in osteomalacia are a uniformly 
low phosphorus, a normal or low calcium, 
and a slightly increased alkaline phos- 
phatase. With renal acidosis, there will 
be a low serum bicarbonate (13) and a 
tendency to an increased serum chloride. 
The patients are always in negative cal- 
cium balance. The defective mineraliza- 
tion reveals itself radiologically in the 
typical osteoid deformities of rickets, the 
uncalcified callus and delayed bony healing 
of a fracture, and radiolucent zones at 
the sites of chronic localized trauma, 
usually where blood vessels lie close to 
the bones (14). These last lesions occur 
in adults, usually in association with 
generalized fatigue and pain localized to 
the region of the defects if they involve 
weight-bearing areas. The patients often 
walk with a characteristic waddle. 

In an osteomalacic adult the first radio- 
logic sign is a radiolucent line in one or 
more bones subjected to chronic, mild 
trauma. Where blood vessels cross bones 
in normal individuals there are grooving 
and irregularity of the bone, as on the 
inner table of the skull along the middle 
meningeal vessels, on the first rib as it is 
crossed by the subclavian artery, and 
on the scapula by the circumflex scapular 
artery. The grooving is not seen radio- 
graphically unless the bone is thin, as 
in the cranial vault, or unless the grooves 
are caught in profile along the margin of 
the bone. In the presence of osteomalacia 
ally resorbed bone at such sites will be 
replaced by uncalcified matrix and will 
give rise to a demonstrable defect. The 
fadiolucent line will be very faint at 
first, a narrow break in the trabecular 
pattern (Fig. 1). It will be shown best 
onfilms taken with the central rays directed 
to the site of the lesion, which occurs at 
predictable anatomic sites, or occasionally 
o stereoscopic films. The usual sites 


lor early lesions are the neck of the 
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Fig. 3. Case ITT. 
early pseudofracture. 
site femur. 
Sept. 20, 1955. 


A magnification film showing an 
None was present in the oppo- 
This patient also had marked osteoporosis. 


femur (Figs. 1-3), the pubic bone (Fig. 1), 
and the lateral border of the scapula 
(Figs. 4 and 5). The correlation of the 
sites of these symmetrical lesions with 
the location of blood vessels on the 
bone and the demonstration of the vessels 
at a number of these sites (14-16) has 
simplified the detection of the early lesions. 
The radiolucent zones are usually called 
pseudofractures, or Umbauzonen of Looser 
(3), who first studied them pathologically 
and correlated their occurrence with osteo- 
malacia. Early in the process the bones 
elsewhere will appear normally mineralized. 
As the disease advances, the lesions fre- 
quently become bilateral and symmetrical 
because of the symmetry of the vascular 
tree, and a sclerosis occurs about the 
radiolucent lines which marks them more 
clearly (Fig. 2). All of the bones will 
then show poor mineralization. In ad- 
vanced cases, true fractures often occur 
through the radiolucent zones, and the 
vertebral bodies may show biconcave 
deformities and compression fractures. 
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Fig. 4. Case II. Pseudofractures were also present 
in a similar position in the other scapula and numerous 
ribs on the opposite side. Note the similarity of the 
scapular lesion with that in Fig. 5. 


Typical pseudofractures rarely or never 
occur without osteomalacia, though Dent 
and Hodson (17) reported smal! pseudo- 
fractures in the femoral neck in 4 patients 
who could not be proved to have osteo- 
malacia at the time they were seen. 
“Fatigue” fractures are readily differen- 
tiated from pseudofractures; since they 
occur in persons with normal bone metab- 
olism, they form abundant calcified cal- 
lus, and they heal readily. Radiolucent 
lines rather similar to the pseudofractures 
of osteomalacia may occur in certain other 
bone diseases, such as ossium fragilitas 
or Paget’s disease, but in these conditions 
the bones are visibly abnormal in other 
ways. The lesions, when seen, occur 
through the abnormal bone and not usually 
at the sites of predilection for the pseudo- 
fractures of osteomalacia. 

Figure 1 shows pseudofractures in the 
neck of a femur and in the pubic bones of a 
young woman who entered the private 
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Fig. 5. Case III. A less advanced lesion was pres- 
ent in the opposite scapula. Pseudofractures were 
found in this case only in the scapulae and in one femur. 


service of The Presbyterian Hospital, 
New York City, complaining of pain in 
the hip and slight difficulty in walking. 
Except for the pseudofractures the bones 
appeared normally mineralized. The ra- 
diological diagnosis of osteomalacia was 
supported by blood findings of a low 
phosphorus, a normal calcium, and slightly 
elevated alkaline phosphatase. With med- 
ical treatment the pain was relieved in 
less than one month. No follow-up films 
are available. 

Figures 3, 5, and 6 are of a 60-year-old 
white male who entered the Boston Vet- 
erans Administration Hospital because 
of malnutrition. He had been hospitalized 
elsewhere with a diagnosis of schizophrenia 
and had refused to eat any animal pro- 
duce for many years. On review of 4 
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chest film taken in 1954, a pseudofracture 
could be seen faintly in the left scapula. 
Films taken in Septemer 1955 (Figs. 3 
and 5), centered over the scapulae and 
upper ends of the femurs, show pseudo- 
fractures in both scapulae and in the neck 
of the right femur. Marked osteoporosis 
was also present. Blood findings at this 
time showed a calcium of 8.8 mg. per cent, 
phosphorus 1.8 mg. per cent, and an 
alkaline phosphatase of 9.3 Bodansky 
units. During his hospital stay the pa- 
tient ate no animal produce, and daily 
calcium intake averaged about 200 mg./ 
day. He was given vitamin D orally, 
50,000 units/day. Films obtained in May 
1956 show the pseudofracture to have 
disappeared from the right scapula, while 
the one in the left scapula has become 
very faint. Figure 6 shows a slightly 
thickened cortex at the site of the previous 
pseudofracture in the right femur. Blood 
findings at this time were: calcium 8.6 
mg. per cent, phosphorus 3.7 mg. per 
cent, and alkaline phosphatase 6.9 Bo- 
dansky units. Marked osteoporosis was 
still present. 


DIFFERENTIAL DIAGNOSIS 


Osteomalacia is most commonly con- 
fused with osteoporosis, its diametric 
opposite. The basic defect in osteo- 
porosis is a lack of bone matrix but no 
impairment in the mineralization of such 
osteoid tissue as is present. Pseudofrac- 
turesdo not occur. Roentgenograms show 
the bones, particularly the spine, to be 
poorly mineralized. The trabecular pat- 
tern of the vertebral bodies is poorly seen, 
and their denser superior and _ inferior 
margins contrast sharply with the rest 
of the vertebra, like a striped awning. 
Fractures occurring in osteoporotic pa- 
tients heal more slowly than in normal 
individuals, but the callus formed is 
tormally calcified. Osteoporosis may re- 
sult from any decrease in protein deposi- 
tion in the body and is commonly seen in 
dd age and in endocrine disturbances 
such as Cushing’s syndrome, acromegaly, 
and menopause. It may be present in 
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Fig. 6. Case III. 
pseudofracture shown in Fig. 3. 


A film showing healing of the 
May 28, 1956. 


marked malnutrition and it occurs in 
disuse atrophy in which the usual stimulus 
for osteoblastic activity is lost. In un- 
complicated osteoporosis, the serum cal- 
cium and phosphorus and alkaline phos- 
phatase are normal. Osteoporosis and 
osteomalacia may occur together (Fig. 3). 

Hyperparathyroidism does not produce 
the picture of osteomalacia in adults. 
The majority of hyperparathyroid pa- 
tients show no bone changes, but if the 
alkaline phosphatase is elevated, bone 
changes may be expected. The character- 
istic features are resorption of cortical 
bone, which may be seen best in the hands, 
usually with fragmentation of the ter- 
minal phalanges; a disappearance of the 
lamina dura; and a hazy appearance of 
all or part of the vault. In the latter 
bones there is a reversal of the normal 
trabecular pattern, a black interlacing 
network resembling trabeculae being seen 
in place of the usual white trabeculae. 
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SUMMARY 


Osteomalacia is a disturbance of bone 
metabolism characterized by an inability 
of the body to lay down mineral salts 
upon the bone matrix. It may be diag- 
nosed early radiologically by the presence 
of a radiolucent line occurring at a site 
of slight trauma in an otherwise normally 
mineralized bone. Treatment at this time 
may prevent further development of the 
disease. More advanced cases show nu- 
merous pseudofractures, or even true 
fractures, which tend to occur symmetri- 
cally and which may last for many years. 
Illustrations from three cases show the 
lesions occurring at characteristic sites. 


Note: The Gray Pharmaceutical Co., Newton, 
Mass., was of financial aid in the procurement of 
reprints. 


Boston VA Hospital 
Boston 30, Mass. 
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SUMMARIO IN INTERLINGUA 
Le Precoce Diagnose Radiologic De Osteomalacia In Adultos 


Osteomalacia es un disordine del meta- 
bolismo ossee, characterisate per le incapaci- 
tate del corpore de deponer sales mineral 
in le matrice del osso. Radiologicamente 
su diagnose precoce es possibile super le 
base del presentia de un linea radiolucente 
al sito de un leve trauma in un osso con 
mineralisation alteremente normal. Trac- 


tamento a iste tempore pote prevenir un 
disveloppamento additional del morbo. 
Casos in stadios plus avantiate exhibi 
numerose pseudofracturas o mesmo frac- 
turas genuin que tende a occurrer symme- 
tricamente e que pote persister durante 
multe annos. IlIlustrationes ab tres casos 
monstra lesiones a sitos characteristic. 
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Multiple Epiphyseal Dysplasia 
A Report of Three Cases! 
ROBERT H. FREIBERGER, M.D. 


0 guoTe Sir Thomas Fairbank (4), 
bot described multiple epiphyseal 
dysplasia as a distinct clinical entity in 
1935, this disease is “‘a rare congenital 
developmental error characterized by mot- 
tling or irregularity in density and outline of 
several of the developing epiphyses, and 
dwarfism.” Because the deformities of 
the ossification centers of the carpals and 
tarsals and of the epiphyses of the long 
bones may resemble those seen in the Mor- 
quio-Brailsford type of osteochondro- 
dystrophy, the condition had been pre- 
viously classified as atypical Morquio’s 
disease or atypical osteochondrodys- 
trophy. The good prognosis of multiple 
epiphyseal dysplasia as to crippling, and 
the fact that no treatment other than 
osteotomies for correction of long bone 
deformities is required, make especially 
important its recognition and differentia- 
tion from other growth disturbances pre- 
senting superficially similar radiographic 
findings. 

Of the cases reported in the literature, 
some, such as Fairbank’s large series, show 
no definite hereditary or familial 
tendencies; other reports indicate a defi- 
nite hereditary and familial distribution 
(3, 6, 7), particularly one series in which 
there were 10 cases in a single family (6). 
The 3 cases to be presented here occurred 
sporadically; it may be significant, how- 
ever, that 2 of the patients had parents 
who were definitely of less than average 
height. Parents and siblings, all of whom 
were examined clinically and roentgeno- 
graphically, showed no demonstrable 
stigmata of any growth disturbance. 


CASE REPORTS 
_Case I (Figs. 1-9): H. N., a white boy, was seen 
ust at six and a half years because of difficulty in 


—_ 


A 
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walking. The parents stated that he had flatfeet 
and toed in badly at birth, a condition which was 
treated by a Denis Browne splint. He had always 
been smaller than normal, walked with a waddling 
gait, and could not run. 

The child was of healthy appearance, 43 inches 
in height, and of normal intelligence. Both feet 
were extreirely flat and pronated, and the gait was 
waddling. The lower extremities were moderately 
bowed, with palpable thickening at the epiphyseal 
regions at both ends of the tibize and prominent 
fibular heads. There was internal torsion of both 
tibiae, so that, with the patellae pointing straight up, 
the feet were internally rotated. Knees and hips 
had free mobility. The Trendelenburg test was 
negative. The spine was straight; posture and body 
proportions were normal. Roentgenograms showed 
marked irregularity of all epiphyseal ossification 
centers and of the tarsals and carpals. Metaphyseal 
irregularities were present, particularly at the medial 
tibial condyles. As compared with the tibia, com- 
parative overgrowth of the fibula was present bi- 
laterally. It was decided that the difficulties in 
walking were due primarily to the flatfoot deformi- 
ties, and arch supports were prescriked. 

The child was seen again eight months later be- 
cause there had been no improvement in his gait and 
his ability to run. He was then seven and a half 
years old, 43 3/4 inches tall, and weighed 48 pounds. 
An osteotomy of both tibiae, correcting varus and 
torsion deformities, was performed, and the heads 
of the fibulae were resected. Four months after the 
operation the boy’s walk was much improved and 
his legs were straight and of equal length. The flat- 
foot deformities remained unchanged and he con- 
tinued to wear arch supports. 

The boy is now twelve and a half years of age; he 
is 49 3/4 inches tall, which is below normal height, 
and weighs 69 pounds. He walks well and runs 
reasonably well. The left tibia has remained 
straight; the right is slightly bowed. There has 
been no abnormal spinal posture. For the past four 
months the patient has complained of some aching 
in the hip joints, particularly when walking up stairs. 
X-ray re-examination shows small irregular ossifica- 
tion centers of the capital epiphyses of the femora, 
with no abrupt change in the appearance of the hip 
joints as compared with previous examinations. 
Over a three-year interval, the femoral necks have 
become wider at their metaphyses, which is un- 
doubtedly owing to abnormal weight-bearing 


‘From the Department of Roentgenology, Hospital for Special Surgery, 535 East 70th St., New York 21, N. Y. 
ccepted for publication in September 1957. 
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Figs. 1 and 2. Case I. 
epiphyses. 


changes. 


Figs. 3 and 4. Case I. 


some irregularity of the articulating surface of the otherwise normally formed acetabular fossae. 


they were at age nine. 


stresses. Re-examination of the spine again showed 
entirely normal vertebral bodies. The parents and 
one sister are below average height. Roentgeno- 
grams of their bones and joints revealed no ab- 


normalities. 


Case II: B. K., a nine-year-old white girl, was 
brought to the clinic because she was “‘pigeon-toed 
and knock-kneed.”” This condition had been noted 
since she started to walk and had neither improved 
nor appreciably worsened. Physical examination 
showed an obese, somewhat small but healthy child 
of normal intelligence, with a genu valgum deform- 








Both hands show identical symmetrical irregular ossification centers of carpals and 
Both shoulders had identical fragmentation of the humeral epiphyses and minor metaphyseal 


The hips at age nine (Fig. 3) have smaller than normal femoral capital epiphyses and 
At age twelve 


(Fig. 4) there is widening of the femoral necks, with the capital epiphyses of the femora remaining as small as 


Note the absence of any roentgen features of avascular necrosis. 


ity. The feet were flat, with heel valgus deformity 
and forefoot adduction. The gait was relatively 
normal. Spinal posture was normal and there was 
no disproportion in length between trunk and 
extremities. 

There was no family history of dwarfism or bone or 
joint disease. 
' X-ray examination revealed marked irregularity 
of symmetrical epiphyseal centers, identical with the 
observations in Case I. The patient was given arch 
supports, and corrective osteotomies of the tibiae 
will be performed after cessation of growth. Now, 
at age twelve, she states that she is somewhat 





MULTIPLE EPIPHYSEAL DYSPLASIA 





Figs. 5 and 6. Case I. Fig. 5 shows the lower legs at age seven. All epiphyseal ossification centers have 
irregular outlines. There is a bilateral genu varum deformity with the metaphyseal tibial changes of Blount’s 
disease. The comparative overgrowth of the fibula can also be seen in other growth disturbances, such as achon- 
droplasia. The ankles at age twelve (Fig. 6) show irregularity of the distal tibial epiphysis, which is smaller than 
normal and wedged medially, producing a valgus deformity at the ankle joint. Wedging of this epiphysis was pres- 
ent in the 3 cases presented here. 








Figs. 7-9. Case I. Marked epiphyseal and lesser metaphyseal irregularities plus irregularities of outline of all 
tarsal ossification centers are demonstrated in Fig. 7. Fig. 8 shows marked flatfoot deformity, with a plantar 
flexed talus and heel valgus and irregularity of ossification centers. The spine at age twelve (Fig. 9) is entirely 
normal, completely excluding a diagnosis of Morquio’s osteochondrodystrophy. 


smaller than all other girls in her class but she keeps Case III (Figs. 10 and 11): R. P., an eleven-year- 
- im sports and play, only slightly hampered by her old boy, was referred to the hospital because of a 
nock-knee deformity and flat feet. three-year history of intermittent discomfort in both 
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hips, abnormal gait, and x-ray findings which had 
been interpreted elsewhere as bilateral Legg-Perthes 
disease. The boy appeared healthy and of normal 
intelligence but was abnormally short. He measured 
46 1/2 inches in height with no disproportion in the 
length of trunk or extremities. The hips showed no 
appreciable restriction of motion and there was no 
pain on passive motion. The primary abnormali- 
ties were shown roentgenographically to be in the 
hip joints, the spine, and the distal epiphyses of the 
tibiae, with very minor abnormalities of hands and 
feet. The marked irregularities of all ossification 
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March 1958 


acetabular fossae, and both femoral heads showed 
irregular ossification of the capital epiphyses, with 
marked and irregular flattening of the superior sur- 
face. These findings are superficially similar to those 
of Legg-Perthes disease. The distal tibial epiph- 
yses were laterally wedged and irregular in oyt. 
line. The patient’s parents and two sisters were 
below average height but showed no growth disturb. 
ances on x-ray examination. 


Discussion of Case III: Case II was 
included in this series only after carefy 





Fig. 10. Case III. 
bone density. 


Perthes disease, and the appearance remained unchanged in a six-month interval. 


Both capital femoral epiphyses are small, fragmented, and of irregular 


There are no cystic areas of bone absorption as one would expect to see in — 
The bony 


margins at the acetabular fossae are slightly irregular in outline. 


centers of the extremities seen in Cases I and II were 
not present. The lower dorsal spine showed irregu- 
larity of the articulating surfaces of the vertebral 
bodies, particularly anterior wedging and marked 
irregularity of the anterior and superior margins of 
D-12. Changes in the other dorsal vertebral bodies 
were less severe. The disks between affected verte- 
bral bodies were extremely narrow. Spinal posture 
remained normal. 


These findings resemble more closely those of 
vertebral osteochondritis rather than the typical 
vertebra plana deformities of Morquio’s disease. 
The hip joints had deep and somewhat irregular 





consideration of all clinical and roentgen 
findings. Whereas the first 2 cases, with 
completely normal vertebrae and marked 
abnormalities of all epiphyses of the ex 
tremities and tarsals and carpals, are ul- 
questionable cases of multiple epiphyseal 
dysplasia, Case III, with its vertebral 
changes, marked femoral head disease, and 
lesser peripheral epiphyseal abnormalities, 
was at first thought to represent a Morquio- 
Brailsford type of osteochondrodystrophy. 
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On review of both clinical and radiographic 
findings, it was decided that the main 
features of Morquio’s disease were absent. 
The boy is sturdy, well muscled, and quite 
agile. His legs are straight, with {neither 
bowing nor knock-knee deformity. The 
extremities are short, as is the trunk, and 
the normal proportions in length of trunk 
and extremities are maintained. The ver- 
tebrae affected by the disease are wedged, 
with irregular articulating surfaces and 
narrowed disks, in contrast to the flat 
vertebrae with central anterior tongue-like 
prolongation seen in Morquio’s disease. 
Spinal posture was not markedly ab- 
normal. There has been no progressive 
disability and prognosis appears to be good 
in this respect, so that one appears justi- 
fied in including the case in this series as one 
of multiple epiphyseal dysplasia with spine 
changes. 


COURSE OF THE DISEASE 


As indicated in the 3 cases described 
here and in earlier case reports, the patients 
are seen in childhood after they start walk- 
ing. Clinical findings are primarily a dis- 
turbance in locomotion, genu varum or 
valgum deformities, and, in our cases, 
severe flatfoot. Allof our patients were of 
less than expected height, and this was 
most marked in those children who had 
small parents. 
joints is apparently of common occurrence 
and appears responsible for the flatfoot 
deformities. 

The course of the disease appears to be 
static in childhood, with a tendency toward 
a more normal roentgenographic appear- 
ance of the epiphysis toward the end of the 
growth period. Increasing muscular weak- 
less or deformities of the joints and in- 
creasing abnormalities of spinal posture 
have not been reported. Though there is 
improvement in the appearance of the 
joints, the subchondral bony surfaces of 
the epiphyses remain irregular, and be- 
cause of bowleg and knock-knee deformities, 
abnormal weight-bearing stresses exist, so 
that osteoarthritic changes of the joints are 
to be expected. 


MULTIPLE EPIPHYSEAL DYSPLASIA 


Laxity in the ligaments of - 





Fig. 11. Case III. 
lower dorsal vertebrae is demonstrated. 


Irregular ossification of the 
D-12 is ir- 
regularly wedged anteriorly; the other dorsal vertebrae 


have irregularly ossified articulating surfaces. The 
disks are thin. Spinal posture remains normal, and 
the lumbar vertebrae appear normal. 


RADIOGRAPHIC APPEARANCE 


Symmetrical involvement of several 
epiphyses and primary ossification centers 
of carpals and tarsals is the rule. As 
demonstrated in the illustrations, all in- 
volved epiphyses have markedly irregular 
outlines; they may be fragmented or 
stippled, and the ossification centers are 
smaller than normal. There has been no 
noticeable delay in the appearance of the 
ossification centers in the 3 cases recorded 
here, but such delay has been reported else- 
where. Although most striking changes 
occur at the epiphyses, the metaphyses are 
not completely spared, and metaphyseal 
irregularity was present in all of our cases. 
Irregularity and lateral wedging of the distal 
tibial epiphyses were present in all 3 
patients and are also noticed in the illustra- 
tions of other published cases, being appar- 
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ently a rather constant deformity in this 
disease. Tibial bowing and either knock- 
knee or bowleg deformity appears to be 
common. In Case I, with bowleg de- 
formities, there were epiphyseal and meta- 
physeal changes of the medial proximal 
portion of the tibia identical to Blount’s 
disease. Flatfoot deformities were also 
seen in all of our cases. The skull was 
normal in size and shape. 

The epiphyseal changes are those of 
abnormal ossification and growth of carti- 
lage and not those of avascular necrosis, 
which undergoes the predictable cycle of 
absorption of avascular bone and replace- 
ment by normal bone. 


DIFFERENTIAL DIAGNOSIS 


Only three conditions merit serious con- 
sideration in differential diagnosis. They 
are the Morquio-Brailsford type of osteo- 
chondrodystrophy, achondroplasia, and bi- 
lateral Legg-Perthes disease. Other 
growth disturbances with x-ray findings 
which may in some respects simulate those 
of multiple epiphyseal dysplasia are: 
Hurler’s disease, cretinism, dysplasia 
epiphysalis punctata or chondrodystrophia 
calcificans congenita, and avascular 
necrosis and osteochondritis of various 
types. These conditions should not 
present any difficulty in differentiation if 
clinical history and physical findings, with 
a description of the patient’s features and 
intelligence, are available. 

Differentiation from Morquio’s osteo- 
chondrodystrophy can be particularly diffi- 
cult if the patient is seen before the age of 
four to five years, since the vertebra plana 
deformity typical of this disease may not 
be detectable prior to that age. In 
Morquio’s disease the primary abnormality 
is that of the spine, with accentuation of 
the lumbar and dorsal curve, dispro- 
portionate shortening of the trunk in com- 
parison to the extremities (due to flat 
vertebral bodies with central anterior 


tongue-like prolongations), muscular weak- 
ness which is progressive, and progressive 
deformities and difficulty in locomotion. 
While the irregularities of the peripheral 
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ossification centers may be similar to 
those seen in multiple epiphyseal dysplasia, 
particularly the changes of the femoral 
capital epiphyses, vertebral changes pre. 
dominate. 

Achondroplasia is a growth disturbance 
which is evident at birth and produces 
primarily shortening of extremities jp 
comparison to a normal or near-normal 
trunk. Irregular ossification of bone js 
usually confined to the metaphyseal por- 
tions of the long bones, and flaring of the 
metaphyses occurs occasionally. The epi- 
physeal ossification centers may be slightly 
delayed in their appearance and may be 
smaller than normal, but marked irreg- 
ularity of outline and_ irregularity of 
ossification are uncommon. 

Bilateral Legg-Perthes disease (coxa 
plana, pseudocoxalgia) occurs not uncom- 
monly, with roentgen findings which are 
those of avascular necrosis with a pre- 
dictable cycle of absorption of necrotic 
bone and replacement by living bone. At 
some stage of this disease the appearance 
of the femoral heads may resemble that seen 
in multiple epiphyseal dysplasia. The 
latter disease, however, is a disturbance in 
ossification and growth of the epiphyses and 
not an avascular necrosis, and the cyclic 
change mentioned above does not occur. 
For this reason, nonweight-bearing for 
months or years, prescribed in Legg- 
Perthes disease, is not indicated in multiple 
epiphyseal dysplasia. It therefore be- 
comes important not to confuse the two 
conditions. Fairbank advises that 4 
skeletal survey be made on all patients with 
bilateral pseudocoxalgia who are of less 
than normal height. 


SUMMARY 


Multiple epiphyseal dysplasia is a growth 
disturbance which affects symmetrically 
all or some of the epiphyses of the skeleton 
and the primary ossification centers of 
tarsals and carpals. The spine remains 
normal in most cases, but, as demonstrated 
in Case III, vertebral abnormalities with 
irregularity of the articulating surfaces 
which are not the typical deformities seen 
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in Morquio’s disease may be present. The 
hildren affected are smaller than would 
pe expected for their age, but limb-to- 
tmk proportions remain approximately 
normal. Intelligence is unaffected. Prog- 
nosis as to life expectancy and range of 
activity is good. Because of deformity of 
weight-bearing joints, secondary osteo- 
arthritis is to be expected early in life. 
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SUMMARIO IN INTERLINGUA 
Multiple Dysplasia Epiphysee: Reporto De Tres Casos 


Es reportate tres casos de multiple dys- 
plasia epiphysee. Isto es un disordine 
crescential que affice symmetricamente 
omnes o certes del epiphyses del skeleto e 
le centros de ossification primari del ossos 
tarsale carpal. In le majoritate del casos 
le spina dorsal remane normal, ben que 
anormalitates vertebral, con irregularitates 
del superficies articulatori, pote esser pre- 
sente. Le juveniles afficite per le condi- 
tion es de basse statura pro lor etate, sed le 
proportion inter extremitates e trunco re- 
mane quasi normal. 





Roentgenologicamente le epiphyses af- 
ficite ha contornos irregular. Illos pote 
esser fragmentate o marmorisate, e le 
centros de ossification ha dimensiones 
infranormal. Irregularitates metaphysee 
pote esser presente, e deformitates de 
gamba var o valge es un observation 
commun. 

Le conditiones que debe esser differen- 
tiate es principalmente osteochondrodys- 
trophia del typo Morquio-Brailsford, 
achondroplasia, e morbo de Legg-Perthes 
bilateral. 


Evaluation of the Use of Colloidal Radioactive 
Gold in the Treatment of Prostatic Carcinoma! 
H. B. ELKINS, M.D., RUBIN H. FLOCKS, M.D., and DAVID A. CULP, M_D. 


ADIOACTIVE colloidal gold has been used 
R in the treatment of certain cases of 
prostatic carcinoma at the University 
Hospitals, State University of Iowa, during 
the past six and one-half years. From 
March 21, 1951, to June 1, 1957, 384 cascs 
were treated through a retropubic ap- 
proach, with injection of radioactive ma- 
terial under direct vision; 130 were treated 
by perineal injection, and 3 received gold 
by the transrectal route (TableI). Thirty- 


TABLE I: PATIENTS TREATED WITH Au" 
Marcu 21, 1951 To JuNE 1, 1957 
Retropubic injection. . 384 
Perineal injection 130 
Perineal injection for palliation. . ‘ 35 
Transrectal injection 3 
Single injection. 294 
Two injections. ee! 184 
Three or more injections. .. 74 
Treated over five years. 135 


five patients received perineal injections 
for palliation. One hundred and thirty- 
five of these patients were treated over five 
years ago. Two hundred and ninety-four 
patients were given a single injection of 
gold, 184 two injections, and 74 three or 
more. This paper deals with the experi- 
ence gleaned from the entire group and the 
survivals among those patients treated 
over five years ago. 


SELECTION OF CASES FOR TREATMENT 


Originally only those patients having 
biopsy-proved carcinoma of the prostate 
extending clinically beyond the confines of 
the capsule but limited to the local area 
were considered suitable for treatment 
by radioactive gold. When the disease 
was confined within the prostatic capsule 
a total prostatectomy was done, while 
patients having metastases to bones or 
viscera were treated by transurethral re- 
section, orchiectomy, and estrogens. Some 


of the patients had extensive local disease 
which now would be considered a contra. 
indication for the use of radioactive gold. 

Early in our experience of selecting pa. 
tients, very little attention was paid to the 
age or general condition, the length of time 
disease had been present, or previous treat- 
ment. This was unwise, since prostatic 
carcinoma is a slow-growing disease, often 
well controlled for long periods of time by 
the use of hormones and other palliative 
measures. The operative procedure neces- 
sary for the injection of gold carries a cer- 
tain incidence of mortality and morbidity 
and, while this incidence is low, it is suff- 
cient to warrant a more critical selection of 
cases than has been practiced. The con- 
cept that prostatic carcinoma spreads most 
often through vascular channels, and that 
it metastasizes to lymph nodes infrequently 
and late in the disease, has proved erro- 
neous (Table II). Of 384 patients with local 


TABLE II: LympHatic METASTASES 

Total cases clinically stage II...... avis eae Se 
No. cases with proved metastases akan 
Per cent of cases with lymphatic involvement.. 38% 
disease and without evidence of blood 
borne metastases, 146 or 38 per cent were 
found to have positive cancer-bearing 
nodes at time of surgery. Results reported 
in previous papers (1-3) show that the life 
expectancy of these patients is not im- 
fluenced by the use of radioactive gold. It 
seems unlikely that technical improvement 
in the use of radioactive material will in- 
crease the salvage in this group of patients. 
At present, more radical surgical proce- 
dures are used for removal of involved 
lymphatics, while control of the primary 
lesion is still attempted by radiation. It is 
too early to evaluate the results obtained 
from such a combined method. 


1 From the Departments of Radiology (H. B. E.) and Urology (R. H. F., D. A. C.), College of Medicine, State 


University of lowa, Iowa City, Iowa. 
of North America, Chicago, Ill., Nov. 17-22, 1957. 


Presented at the Forty-third Annual Meeting of the Radiological Society 
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Elderly and debilitated patients will live 
as long and more comfortably if the disease 
is controlled with hormones, orchiectomy, 
and transurethral resections. The pallia- 
tive use of radioactive gold by the perineal 
route has been without mortality or dis- 
turbing morbidity and is sometimes useful 
indecreasing the size of the gland, relieving 
obstruction, and controlling bleeding. 

Distant metastases have never shown re- 
gression following the treatment of the local 
lesion and continue to be a contraindication 
for the employment of this method. Pa- 
tients in the younger age group with 
rapidly advancing disease seem to do very 
poorly with this or any other form of ther- 
apy, but this alone is not considered a con- 
traindication for its use. 


TECHNIC 


The primary objective of all methods de- 
vised has been the even distribution of 
radioactive material throughout the tumor. 
Many technics have been employed and 
evaluated only to be found to contrib- 
ute nothing toward improved distribution 
but to add to the problem of contamination 
and protection of personnel. The simple 
method of direct injection with a shielded 
syringe has proved the quickest and safest 
as well as the easiest means of procedure. 
Speed, distance, and above all a well 


trained, smoothly working operating team - 


are far more effective in eliminating over- 
exposure and contamination than gadgets 
or complicated apparatus. 

A thorough knowledge of prostatic anat- 
omy is imperative, for the organ, like an 
orange, is divided into compartments, and 
lailure to inject each of these will result in 
large areas of tumor being untouched by 
adequate radiation (Fig. 1). Since the 
radioactive material tends to distribute it- 
self along these septal divisions, the tumor 
i most often surrounded rather than infil- 
trated. 

The volume of the injected solution is of 
considerable importance. Overdistention 


of the seminal vesicles leads to rupture of 
the genital fascial envelope, pooling of the 
radioactive material, and) severe rectal 
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Fig. 1. 
for prostatic cancer. 
seminal vesicle brings it into proximity with the rectum. 


Sites of injection of colloidal radioactive gold 
Note that overdistention of the 


complications. Too much material in- 
jected into the prostate itself results in dis- 
tribution along local fascial planes, and es- 
pecially in an increased amount entering 
the circulation. In some instances, follow- 
ing poor technic, the material entering the 
blood stream has amounted to as much as 
80 per cent of that injected, thus subjecting 
the patient to unwanted radiation and de- 
creasing the effect on the prostate (4). 
Such material is rapidly trapped by liver 
and spleen, but has no effect on these or- 
gans that is detectable by clinical observa- 
tion or laboratory tests. 

Injection of the radioactive solution deep 
into the tumor mass is difficult because of 
tissue resistance and accomplishes little, 
since the colloid promptly gravitates to the 
periphery of the prostate, coming to rest 
just under the capsule and along the fascial 
septa. 

The dose, estimated as millicuries per 
gram of tissue, seems of little importance in 
the range from 0.5 to 2.5 me per gram, 
since little difference can be observed in the 
clinical results following the use of these 
amounts. This is not unexpected in view 
of the uncertainty of distribution and re- 
tention of the injected material. Even the 
lower dose scale is more than enough for 
tumor control, with adequate diffusion, 
since it delivers approximately 3,000 
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gamma r and 35,000 beta rep per gram of 
tissue. 


COMPLICATIONS 


Complications, which among the first pa- 
tients were both frequent and severe, have 
been reduced to an acceptable level both in 
frequency and severity (Table III). Rectal 


COMPLICATIONS OF COLLOIDAL GOLD 
INJECTIONS 


TABLE III: 








Cases 1-50 Cases 51-500. 








Rectal ulceration 8 (16%) 2 (0.5%) 
Leukopenia 3 (6%) 6 (1.3%) 
Calculus formation 1 (2%) 14 (8%) 
Stricture of prostatic 
urethra 0 7 (1.6%) 
12 (24%) 29 (6.5%) 


TOTAL 





ulceration, the most distressing complica- 
tion, has been reduced from 16 per cent to 
0.5 per cent, while the total percentage of 
complications has dropped from 24 to 6.5. 
It should be emphasized that this decrease 
is the result of improved technic, «ot of a 
decrease in the amount of radiation, so that 
the method still retains the potentiality of 
high morbidity if incorrectly used. Blad- 
der complications have never been trouble- 
some except for late stone formation, which 
occurs on raw surfaces resulting from local 
radiation necrosis. Hemopoietic suppres- 
sion, while detectable, is not severe, and no 
death can be attributed directly to radia- 
tion injury. In spite of the established fact 
that occasionally the major portion of the 
injected material enters the blood stream, 
no discoverable radiation injury has fol- 
lowed. The method seems acceptable, 
therefore, from the standpoint of mortality 
and morbidity. 


H. B. ELkKINs, RuBIN H. FLocks, AND Davin A. CuLp 
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RESULTS 


A tabulation of the five-year survivals js 
not impressive and might lead to the con. 
clusion that the method is inferior to more 
conventional types of therapy (Table IV), 
It must be remembered, however, that 
many of the early patients were old, de. 
crepit, and so riddled with intercurrent 
disease that they succumbed to these condi. 
ditions rather than to prostatic cancer. 
Others had been under treatment for vari- 
able periods, ranging from a few weeks to as 
much as eight years. The survival rate of 
34 per cent at the end of five years has been 
duplicated and excelled by the use of hor- 
mones, orchiectomy, and transurethral re- 
section alone, but that 24 per cent of these 
patients should be clinically and in some in- 
stances histologically free of disease at the 
end of that period is not to be expected 
from the use of palliative therapy. While 
not statistically significant, it is interesting 
to note the survival of 10 of 11 patients 
with minimal lesions, 9 of whom have no 
clinical evidence of disease. These pa- 
tients would normally have been treated by 
total prostatectomy but refused this opera- 
tion. Such a group treated with radical 
surgery could be expected to show a sur- 
vival rate of 50 to 60 per cent and a high 
percentage (25 per cent) of disabling com- 
plications. 


CONCLUSIONS 


It seems justifiable to draw the following 
conclusions from the data presented: 

1. The curative use of radioactive col- 
loidal gold injections in the treatment of 
prostatic carcinoma should be limited to 
those cases confined to the gland and the 














TABLE IV. FIveE-YEAR SURVIVALS FOR 135 PATIENTS 
————————————— 

Size of Gland (gm.) — Cue Alive without ——_ Alive with No. Alive 

a -_ NO. \aSES —_ Clinical Disease R et Metastases 
Under 20 11 9 0 1 10 (91%) 
20-34 17 6 2 0 8 (47%) 
35-54 54 12 1 6 19 (35%) 
55-100 33 3 2 2 7 (21%) 
Over 100 20 2 0 0 2 (10%) 
— 5 9 46 (34%) 


TOTALS 135 32 
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adjacent area, without evidence of blood or 
lymphatic spread. A few cases may be 
sitable for palliative use of this procedure. 

9, Patients with a short life expectancy 
due to age or intercurrent disease should be 
treated with more conservative, less trau- 
matic, methods. 

3 Even distribution of the radioactive 
material, while theoretically ideal, is im- 
possible with any procedure used by the 
authors. 

4. Proper technic and ‘‘know how’ on 
the part of the operating team are necessary 
to minimize exposure of personnel to 
radiation and to assure the optimum 
clinical improvement for the patient. 

5. The end-results are independent of 
dose between the range of 0.5 and 2.5 
me per estimated gram of prostatic tissue. 

§. Complications can be reduced to 
an acceptable level by the use of small 
quantities of injected material and me- 
ticulous attention to technic. 

7. A small but definite percentage of 
patients so treated will be clinically and 


RADIOACTIVE GOLD IN PROSTATIC CARCINOMA 





389 


histologically free of disease at the end 
of five years. 

8. There is a suggestion but no sta- 
tistical proof that patients with minimal 
disease will respond as well or better to 
this form of therapy than they will to 
radical surgery. 

9. While the method is not yet fully 
proved, it does show sufficient promise to 
justify continued study in the hands of 
qualified personnel. 


University Hospital 
Iowa City, lowa 
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SUMMARIO IN INTERLINGUA 
Evalutation Del Uso De Colloide Auro Radioactive In Le Tractamento De Carcinoma Prostatic 


Le uso curative de injectiones de colloide 
auro radioactive in carcinoma prostatic 


deberea esser restringite a casos in que le - 


affection es confinate al prostata e le areas 
adjacente e in que il ha nulle evidentia de 
im dissemination via le circulation de 
sanguine e le vasos lymphatic. Un rela- 
tivemente micre numero de casos se presta 
possibilemente al uso palliative de iste 
agente. Patientes con curte superviventia 
probabile—a causa de lor etate o de un 
morbo intercurrente—deberea esser trac- 
tate per methodos de character plus con- 
servatori e minus traumatisante. 

_ Le resultatos final es apparentemente 
independente de variationes del dosage 
iter le extremos de 0,5 e 2,5 mc per 
gamma estimate de histo prostatic. Le 
complicationes pote esser reducite a un 





nivello acceptabile per le uso de micre 
injectiones e de un technica meticulose. 

Super le base de un serie de 135 patientes, 
qui esseva observate durante adequate 
periodos de tempore, le autores reporta un 
superviventia quinquennle de 34 pro cento. 
Trenta-duo patientes esseva sin morbo 
clinic, 5 habeva recurrentias local, 9 
habeva metastases. 

Il existe un base pro le notion—non 
supportate per provas statistic—que pa- 
tientes con le morbo in forma minimal 
responde tanto ben a injectiones de colloide 
auro radioactive como a chirurgia radical. 
Forsan lor responsa es mesmo melior. 
Durante que le methodo es non ancora de 
valor provate, illo es sufficientemente pro- 
mittente pro recommendar su uso con- 
tinuate per manos competente. 











Contrast Enhancement with Television 


Technics: Gallbladder Lesiong 


J, GERSHON-COHEN, M.D., and J. F. FISHER? 


ELEVISION technics for contrast en- 
hancement and color translation of 
roentgenograms were recently described 
(1, 2), and the possibilities of these tech- 
nics for daily use in roentgenography were 
indicated. The present report is con- 
cerned with a practical application of the 
procedure. 
In spite of the accuracy of cholecys- 
tography, minute stones and papillomata 





Fig. 1. A small adenoma of the gallbladder (circled in 
pencil) as seen on the x-ray film 


are often difficult to demonstrate because of 
the small contrast differences. The tele- 
vision system of scanning x-ray films with 
the Exicon* achieves contrast enhance- 
ment of approximately twenty-fold. 
Discernment of small gallstones or wall- 
bound papillomata whose presence other- 
wise would not be appreciated, or at best 
only suspected, is accomplished quickly 
and directly by viewing monochrome and 
color television monitors of the scanned 
x-ray film. An illustrative example prob- 


ably better conveys the range of these con- 
versions. 

Example I is a cholecystogram of a 50. 
year-old woman who had recurring attacks 
of pain in the right upper quadrant for 
seven years. She also had an attack of 
jaundice lasting several weeks, one year 
preceding the recent onset of pain in the 
gallbladder area. Cholecystograms made 
in various positions revealed a barely 





Fig. 2. Contrast enhancement of gallbladder as viewed 
on the monochrome television monitor. 


visible defect in the shadow of the gall- 
bladder suspected of being due to an ad- 
herent cholesterin stone or adenoma (Fig. 
1). When this film is viewed in the Exicon, 
contrast enhancement makes possible the 
clear discernment of the small filling defect 
on the gallbladder wall (Fig. 2). Viewed 
on the color monitor, the defect shows up 
in green projecting from the gallbladder 
wall into the red opaque medium, Fig. 3. 
A small adenoma was found by the pa- 
thologist in this case. 


! From the Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Penna. 


Accepted for publication in August 1957. 


? Engineering Section Manager, Philco Corporation, Philadelphia, Penna. . eloped and 
* Exicon is the name of television apparatus used for contrast enhancement and color translation develope 
manufactured by the Government and Industrial Division, Phileo Corporation, Philadelphia. 
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Fig. 3. The gallbladder as seen on the color television monitor. 
(Reversed right to left) 
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DISCUSSION 


Figures 2 and 3 in this report were 
photographed directly from the mono- 
chrome and color television monitors and 
have necessarily lost something in the 
process of photographic reproduction. 
Also not conveyed are the many inter- 
mediate steps of contrast enhancement and 
color translation which are rapidly ob- 
tained merely by turns of the controls. 
These intermediate steps give the viewer 
the impression of looking at a series of 
planigraphic films. Instead of looking at 
different planes of anatomy, one is con- 
fronted with color changes which are based 
on varying photographic densities. An- 
atomical orientation is always maintained, 
however, by simultaneous viewing of the 
monochrome monitor. As a matter: of 
fact, suppression of noncontributory im- 
ages in the televised conversions greatly 
increases the detection of anatomical de- 
tail. In Figure 2 all shadows around the 
gallbladder are seen to be completely sup- 
pressed. 

Comparison of contrast enhancement by 
television technic might be made with that 
of LogEtronics (3), a method of photo- 


CONTRAST ENHANCEMENT WITH TELEVISION TECHNICS 
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graphic reproduction with contrast en- 


hancement. While contrast enhancement 
by LogEtronics is similar in many 
ways to the television technic, the one 
method requires intermediate steps of 
photographic processing while the other is 
carried out directly by the roentgenologist 
with no additional delay or expense. 


SUMMARY 


An application of television technics for 
contrast enhancement and color translation 
is illustrated in the diagnosis of lesions of 
the gallbladder. Interpretation of poorly 
contrasting shadows due to small choles- 
terin stones or neoplasms may be quickly 
and accurately achieved. 


Albert Einstein Medical Center 
Northern Division 
Philadelphia 41, Penna. 
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SUMMARIO IN INTERLINGUA 


Melioration De Contrasto Per Medio De Technicas De Television In Casos De Lesiones Del 
Vesica Biliari 


Un application de technicas de television 
pro le melioration del contrasto e le traduc- 
tion de color es illustrate in le diagnose de 
lesiones del vesica biliari. 


Le interpreta- 


tion de umbras a contrasto debile effectuate 
per micre calculos de cholesterina o per 
neoplasmas es attingibile rapide- e ac- 
curatemente. 





A New and Simple Approach to Air-Contrast 


Studies of the Stomach and Duodenum! 
KURT AMPLATZ, M.D. 


INCE THE EARLY days of roentgenology 

many methods of producing double- 
contrast studies of the stomach and duo- 
denum have been described. These pro- 
cedures have included the use of effer- 
vescent powders and carbonated bever- 
ages, the conscious swallowing of air, 
insufflation and inflation of the stomach by 
means of inserted tubes, and utilization of 
the air physiologically present in the 
stomach. Although the double-contrast 
examination has proved its value and be- 
come routine, currently used technics still 





Fig. 1. Healing antral ulcer with 1-mm. crater, studied by ‘straw technic.”’ 
trast material is visible inthe duodenum. In the fourth view barium obscures the crater on the spot- 


and compression studies were negative. 


1 From the X-ray Department, Receiving Hospital, Detroit, Mich. Accepted for publication in August 1957. 


have certain limitations and disadvantages, 


THE “STRAW TECHNIC’”’ 


We would like to present the “straw 
technic’ as a new and extremely simple 
approach to air-contrast studies. This 
procedure is easily executed and requires 
no chemicals, no time-consuming instru- 
mentation, no awkward equipment. Tech- 
nically it affords excellent films. 

For the “straw technic’’ the examiner 
needs only an ordinary drinking straw, 
either paper or plastic, which has been 
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On the first three views no con- 
film. Routine 
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punctured midway to produce a small 
perforation. By means of this device one 
obtains simultaneous aspiration of barium 
mixture and air when the opaque medium 
is sipped. ape: 

The size of the perforation in the straw 
is an important factor. It must be de- 


termined experimentally and depends upon 
the dilution of the medium employed. 
The hole should be very small to allow the 


Fig. 2. Double-contrast view of malignant gastric | 


polyp obtained with aid of an effervescent powder. 
Note poor mucosal detail due to innumerable gas bub- 
bles; minimal distention due to loss of gas. 


formation of only tiny air bubbles within 
the contrast material. This will insure an 
easily swallowed bolus containing both 
air and barium. A larger perforation re- 
quires excessive effort on the part of the 
patient, and the end-results are less favor- 
able, as a smaller amount of air actually is 
swallowed. We have found a through- 
and-through perforation of the straw made 
with a very small sewing needle suitable. 
Puncture of one wall made perpendicularly 
with a medium-sized safety pn is also ade- 
quate with our standard barium medium. 
Once the size of the perforation has been 
determined, a supply of straws can be 
prepared and kept available. It is well to 





AIR-CONTRAST STUDIES OF STOMACH AND DUODENUM 








Fig. 3. 
“straw technic,’’ with few disturbing gas bubbles (triple 


Good mucosal detail demonstrable by 


arrows). Tiny ulcer clearly visible (single arrow). 
advise a patient that he is drinking through 
an artificially perforated straw to insure his 
co-operation. 

Usually sufficient air will have entered 
the stomach when the patient in the up- 
right position has ingested 2 to 3 ounces of 
the medium. This is easily controlled 
fluoroscopically. In those cases in which 
a patient is known to have a questionable 
lesion in the antrum or body of the stom- 
ach, the examination is begun in the 
horizontal left anterior oblique position. 
After 2 ounces of baritim suspension have 
been sipped through the straw, the patient 
immediately assumes the right anterior 
oblique position for demonstration of the 
lesion by double contrast. In most cases 
no contrast material will have entered the 
duodenum and there will be no super- 
imposition of small-bowel shadows. By 
turning the patient into different obliqui- 
ties and changing the tilt of the table, it is 
possible to demonstrate even very minute 
lesions of the posterior wall (Fig. 1). 

It is important to realize that lesions of 
the anterior wall may be obscured by the 
superimposition of normal posterior wall 
mucosa. In these cases air-contrast stud- 
ies may even be misleading. We were 
able to produce ‘“‘negative’’ double-contrast 
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views of a large polypoid carcinoma of the 
anterior wall of the antrum with intact. 
mucosa of the posterior wall. To prevent 
this error, an attempt should be made to 
demonstrate all anterior wall lesions by 
double contrast in oblique views with the 
patient in the prone Trendelenburg posi- 
tion. 


DISCUSSION 


Methods for producing double-contrast 
studies of the upper gastrointestinal tract 
previously described in the literature pos- 
sess either certain inherent limitations or 
present practical difficulties. They may be 
awkward in application, time-consuming, 
or disagreeable for the patient. 

To obtain good double-contrast films 
technically, certain conditions must be 
met. For one thing, there must be a suffi- 
cient quantity of gas in the stomach. 
Unfortunately air is not always present 
physiologically in adequate amounts and 
is not easily swallowed voluntarily. With 
carbonated drinks or effervescent powders 
the amount of gas liberated is not easily 
controlled, and frequently overdistention, 


KurRT AMPLATZ 


March 1958 


with consequent obliteration of mucosal 
detail, occurs. The patient may inad- 
vertently respond to such overdistention by 
eructation, resulting in complete loss of gas, 
With the “straw technic” only a moderate 
amount of gas is introduced into the stom. 
ach under fluoroscopic control. Neither 
overdistention, with its ironing out of 
mucosal folds, nor complete loss of gas 
by eructation occurs. One need not be 
concerned about perforating an ulcer by 
excessive distention of the stomach. There 
is no dilution of the opaque medium. For. 
mation of fluid levels, sometimes seen with 
carbonated drinks, does not occur. One of 
the chief advantages is that disturbing gas 
bubbles, which serve to distort the mucosal 
detail, are held to a minimum (Figs. 2 and 
3). 

In the past three years we have found 
this simple and inexpensive procedure to 
be a most satisfactory approach to double- 
contrast studies of the upper gastrointes- 
tinal tract. 


X-Ray Department 
University Hospitals 
Minneapolis 14, Minn. 


SUMMARIO IN INTERLINGUA 
Un Nove E Simple Methodologia Pro Studios A Contrasto Per Aere In Stomacho E Duodeno 


Le “‘technica a palea’’ pro le examine a 
contrasto duple del vias gastro-intestinal 
superior, le qual es hic describite per le 
autor, consiste simplemente in facer le 
patiente biber solution de barium a trans- 
verso un palea de suction que porta al 
centro un micre perforation. Usualmente 
un sufficiente quantitate de aere ha entrate 
in le stomacho quando le patiente, in posi- 
tion erecte, ha ingerite 2 a 3 uncias del 


medio opac. Le processo es regulate 
fluoroscopicamente. 

Con iste technica il occurre mi hyper- 
distension con planation del plicas mucosal 
ni perdita complete del gas in consequentia 
de eructation. Le medio opac non 6@6 
diluite. Nulle indesirabile nivellos de flu- 
ido es producite. Le enoiose bullas de gas 
que tende a distorquer le detalios mucosal es 
reducite a un minimo. 
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Exit Dosage For 2-MVP X-Rays’ 


NORMAN A. BAILY, Ph.D., and NORMAN S. BEYER, M.A. 


\ THE USE OF supervoltage x-rays, there 
| aa many instances in which accurate 
knowledge of the exit dose is more impor- 
tant to the radiation therapist than of the 
surface dose. It has been shown by 
the present authors (1) that the surface 
dose through the entrance portal is con- 
siderably lower than the peak dosage. In 
many cases, the dose to the skin covered by 
the exit port will exceed that delivered to 
the skin comprising the entrance port. It 
is therefore of importance to know the 
deviation of the exit dose from that read 
from depth-dose curves as measured in 
infinite phantoms. 

After traversing various thicknesses of 
absorbing material, the beam will contain 
increasing proportions of Compton scat- 
tered x-rays. Their contribution to the 
back-scatter will be considerably greater 
than that of the primary beam. This can 
lead to error when one uses a thimble 
chamber for such measurements. The 
results reported here are those obtained 
with a large field extrapolation chamber 
which has been previously described in this 
journal (1). 

To use exit dose measurements as given 


here, it is necessary to compare these with - 


thimble-chamber measurements made in 
infinite phantoms. It is therefore of in- 
terest to determine the per cent depth dose 
obtained at various depths in an infinite 
phantom using each of these two types of 
ionization chambers. This was done for 
one field size (10 X 10 cm.). 


EXPERIMENTAL 


The extrapolation chamber and meas- 
uring technics used were identical with 
those described in our earlier paper, with 
a single exception. Instead of the thin 
film used as one of the electrodes in the 
studies described there, a polyethylene 


cuca 


Pass the Department of Radiation Therapy, Roswell Park Memorial Institute, Buffalo, N. Y. 
publication in September 1957. 
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film having a thickness of 4.67 mg./cm.? 
was employed throughout the experiment 
for all exit and depth dose measurements. 
Each point was determined by extrapola- 
tion to zero volume and therefore repre- 
sents a minimum of four to five sets of 
experimental data. 

The depth-dose curve was obtained with 
Masonite having a density of 0.988 gm., 
c.c. Care was taken that no air spaces 
existed between sheets of Masonite or 
between the Masonite and the polyethyl- 
ene film which acted as the chamber elec- 
trode. A stack of the same Masonite 
served as backing for the chamber. This 
backing was maintained at a height of 30 
cm. 
For the exit dose measurements, a 
horizontal beam was used. The chamber 
and absorbing material were supported 
in such a way that all parts of the support- 
ing structure were well out of the beam. 
The closest wall which could contribute 
scattered radiation to the chamber was at 
a distance of approximately 10 feet. This 
should be a negligible contribution to the 
total ionization recorded. 

The beam was filtered by 1.0 mm. of 
lead, producing a resultant h.v.l. of 7.6 
mm. of lead. The target-surface distance 
was 100 cm. All beam sizes referred to 
were measured at the surface of entry into 
the air cavity. 


RESULTS 


A comparison of depth dose determina- 
tions with the extrapolation chamber as 
described above and those made with a 
thimble chamber in a water phantom is 
shown in Figure 1. Curve A represents 
the extrapolation chamber values, while B 
represents those determined with a thimble 
chamber. The field size is 10 X 10 cm. 
and the focal-surface distance 100 cm. 


Accepted for 
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Fig. 1. Depth dose as per cent of peak dose. 
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Curve A represents measurements with the extrapolation 
Curve B represents data obtained with a thimble chamber in a water phantom. 








Fig. 2. 


Values are plotted as per cent of the peak 
dose, the maximum dose rate being 4.0 
mm. below the surface (1). Figure 2 
shows the same data plotted as per cent of 
air dose. 

The values of the exit dosages expressed 
as per cent of the peak dose are given in 
Table I. Their deviations from the values 
of the center-line depth doses measured 
in an infinite water phantom are given 
in Table II. These represent the devia- 
tions found with the extrapolation chamber 
in this investigation from the values ob- 
tained with a thimble chamber in an 
infinite water phantom. 


1 T T 
15 20 25 cm. 


DEPTH 


Data plotted as per cent of air dose. 


DISCUSSION 

Depth-dose measurements made with 
the extrapolation chamber show an expo- 
nential decrease for depths between 0.) 
and 4.5cm. The curve then changes slope 
and continues to decrease exponentially. 
A similar behavior is found in the data 
recorded with the thimble chamber, with 
two notable exceptions. First, the initial 
slope is greater. Second, at depths greater 


than 20 cm. the dose rate decreases with a 
greater than exponential fall-off. The 
difference between the two values at the 
point where the slopes change (4.5 cm. 
depth) is 5 per cent. 


At 20 cm. it is § 
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rcent, while at 25 cm. it is 14 per cent. 
The difference in initial slopes is probably 
due to a difference in sensitivity to low- 
energy components which are gradually 
diminated from the beam. The more 


Exir DosE EXPRESSED AS PER CENT OF THE 
PEAK DOSE 
(Values tabulated were measured by an extrapolation 
‘hamber having an exit window thickness of 4.67 mg./ 
2 
cm.?) 


TABLE I: 


cha 





Per Cent of Peak Dose 


Field Size 


t* = t= t= t= 
38cm. 5cm. 10cm. 18cm. 
“$x 5em. | 67.8 55.9 33.4 17.6 
8X Sem. | 68.5 58.0 38.7 22.4 
10 X 10 cm. 69.5 60.3 42.0 25.8 
12 X 12cm. 69.9 61.4 43.1 77.1 
15 X 15 cm. 69.4 61.5 43 .6 26.5 
18 X 18 cm. 67.2 60.8 43.4 26.1 
0 X 20 cm. 66.0 60.3 43.6 25.9 
25 X 25 cm. 62.3 58.3 43.2 24.2 





*t = Thickness of material traversed by beam. 


rapid fall-off at depth is probably due to 
the fact that, as the thimble chamber was 
lowered in the phantom, the depth of 
water below was constantly decreasing. 

Figure 2 lends even greater emphasis to 
the difference in slope of the depth-dose 
curves attained by the two methods. 
It also emphasizes the inability of the 
thimble chamber to record correctly the 
dosage around the peak values. 

Examination of the values presented in 


Table I shows that, as field size is in-- 


creased, a maximum exit dose rate is 
reached for areas in the range of 200 cm.? 
This behavior is due to the fact that, as the 


Ex1T DOSAGE FoR 2-MVP X-Rays 
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TABLE II: DEvIATION BETWEEN EXIT AND 
CENTER-LINE DeptH Dose (INFINITE PHANTOM) 
MEASUREMENTS 





Per Cent Deviation* 


Field Size tt = & ~ eA 

3 cm. 5em. 10cm. 18cm 

5X 5cm 23.7 27.4 39.5 29.5 

8X 8cm 25.4 29.5 31.5 15.2 
10 X 10 cm 28.1 33.0 30.2 15.9 
15 KX 15cm 26.5 26.5 29.8 16.6 
20 X 20 cm 6 31.7 34.2 28.2 


33 





depth dose — exit dose 
depth dose 
{ t = Thickness of material traversed by beam. 


* Per cent deviation = 


3 


volume of material irradiated increases, 
the peak dose continues to increase whereas 
the exit dose does not. That is, the ab- 
solute exit dose measured reaches a plateau 
when the volume defined by this area is 
reached. 


SUMMARY 


1. Exit dose values were determined 
for field sizes ranging between 25 and 625 
cm.’ 

2. Depth dose values obtained with an 
extrapolation chamber were compared to 
those recorded with a thimble chamber. 

Note: This investigation was supported in part 
by a research grant (#C-2582) from the National 


Cancer Institute of the National Institutes of 
Health, Public Health Service. 


Roswell Park Memorial Institute 
Buffalo 3, N. Y. 
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SUMMARIO IN INTERLINGUA 
Doses De Exito Pro Radios X De 2-MVP 


Le valores del dose de exito esseva deter- 
minate pro campos de dimensiones de inter 
*5€ 625 cm?. Illos es presentate in forma 
tabular. (Vide Tabula I.) Le examine 


del valores presentate in le tabula monstra 
que le maximo del dose de exito es attingite 
quando le dimensiones del campo es aug- 
mentate a valores in le vicinitate de 200 
m. Iste constatation se explica per le 
lacto que le dose maximal continua crescer 
quando le volumine del material irradiate 


es augmentate sed que le dose de exito 
non continua crescer. Isto significa que 
le absolute dose de exito mesurate attinge 
un plateau quando le volumine definite per 
iste area es attingite. 

Le valores del dose profunde obtenite 
per medio de un camera de extrapolation 
es comparate con le valores registrate per 
medio de un camera a digital. Le resulta- 
tos es exprimite in le forma de curvas que 
es reproducite como Figura 1. 


A Biplane Grid Utilizing a Common Horizontal Plane fo, 
Localization of Radiographic Landmarks in 
Two Conventional Roentgen Views’ 


EDGAR M. HOUSEPIAN, M.D. 


RIGHT-ANGLED, gridded __ cassette 
A holder has been devised for use in pal- 
lidal surgery in conjunction with a method 
of localization of the globus pallidus in 
relation to the anterior commissure (1). 
The anterior commissure is easily identi- 
fied on lateral pneumoencephalograms but 
is never visualized on anteroposterior 
films. By incorporation of a simple radi- 
opaque grid on fixed lateral and antero- 
posterior cassette holders, this structure 
and others which are visible on one view 
may be related to the other projection by 
measuring their distances from a reference 
plane which is common to both views. 

In order to accomplish this, a fixed, right- 
angled cassette holder has been con- 
structed (Fig. 1) which incorporates radi- 
opaque horizontal (h) and vertical (v) 
markings on both the anteroposterior and 
lateral holders.* In each of these projec- 
tions (Fig. 2) the horizontal reference plane 
is common to both views, while the vertical 
grid lines represent the unrelated planes. 

The instrument is used in the following 
way. Following the demonstration of the 
anterior commissure by filling of the third 
ventricle with air instilled in the lumbar 
subarachnoid space, the patient is placed 
in the supine position, his head fixed to the 
cassette holder, and the conventional 
anteroposterior and lateral films are ob- 
tained. The cassette holder is so con- 
structed that the center roentgen beam can 
be aligned to fall directly over and per- 
pendicular to the junction of the grid axes 
on both views. In addition, the tube-film 
distances are constant for both views, per- 
mitting utilization of a truly common hori- 
zontal reference plane. 


Fig. 1. Right-angled cassette holder (A) and 
roentgen beam aligner (B). Grid lines of reference 
plane common to both anteroposterior and lateral 
views (h); grid lines of unrelated plane (v). | Radio- 
paque marker constructed to fall directly over junction 
of axes for each view (M). 


1 From the Department of Neurological Surgery, The Neurological Institute, Presbyterian Hospital, New York, 


N. Y. Accepted for publication in September 1957. 


2 The original instrument was made to specifications by Frederick Selmer, 80 East 236th Street, New York, N.1 
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Fig. 2. Anteroposterior and lateral roentgenograms obtained with equipment described. 


A BIPLANE GRID 





Common reference 


plane(h). Shadow of radiopaque marker showing degree and direction of disalignment of center roentgen beam (M). 


The instrument here described has the 
following additional features: 

(1) The upright cassette holder for 
lateral films is detachable and may be re- 
moved during ancillary surgical procedures. 
Itcan be replaced on either side of the hori- 
zontal (anteroposterior) film holder during 
that portion of the procedure requiring 
serial roentgenograms. 

(2) Any movements of the patient’s 
head occurring between sets of films can be 


readily noted by checking the position of . 


bony landmarks in relation to the fixed 
grids on the cassette holders. 

(3) Inadvertent movements of the 
roentgen tube, causing disalignment of the 
radiographic beam, are noted by the pro- 
jection of a radiopaque marker (Fig. 1, M) 
which is held in a fixed position and so con- 
structed that its shadow will fall directly 
over the junction of the grid axes. The 
shadow of the marker on the developed 
ilm (Fig. 2, M) provides information con- 
ceming the extent and direction of distor- 
tlons due to small inaccuracies of tube cen- 
‘ing or inadvertent movements of the 
lube during serial roentgenography. 

‘) A procedure is recommended 
wherein two x-ray machines are initially 
pesitioned in relation to the fixed cassette 
tolder; one for the lateral and another for 





the anteroposterior films. Utilization of 
this method eliminates time-consuming 
positioning of the equipment between 
series of films. 


SUMMARY 


A biplane grid is described which utilizes 
a common horizontal reference plane for 
the radiographic localization of landmarks 
usually identified only on a single roentgen 
view. This was devised originally for use 
in surgery of the globus pallidus. 

Additional features of this instrumen- 
tation provide controls for obtaining truly 
serial films required for stereotaxic proce- 
dures. 

A plan is outlined whereby considerable 
operating time is conserved by using a 
fixed cassette holder and two initially posi- 
tioned x-ray machines. 
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622 West 168th St. 
New York 32, N. Y. 
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INTERLINGUA 


Un Grillia Biplan, Utilisante Un Commun Plano Horizontal Pro Le Localisation De Punctos 
De Orientation Radiographic In Duo Vistas Roentgen Conventional 


Es describite un grillia biplan que utilisa 
un commun plano horizontal de referentia 
in le localisation radiographic de punctos 
de orientation que es usualmente identifi- 
cate solmente in un vista roentgen. Isto 
esseva elaborate specificamente pro le 
uso in operationes chirurgic del globo 
pallide. 

In plus, le instrumentation es construite 


de maniera que illo pote provider controls 
pro le obtention de ver expositiones seria] 
que es requirite in procedimentos stereo. 
taxic. 

Es delineate un plano que permitte yp 
considerabile economia de tempore de 
operation per le uso de un porta-cassettas 
fixe e duo initialmente positionate machinas 
de radios X. 
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Tuberculosis of the Esophagus’ 
BERTA M. RUBINSTEIN, M.D.,2 THELMA PASTRANA, M.D.,? and HAROLD G. JACOBSON, M.D.‘ 


uBERCULOSIS of the esophagus is 
Tie (1-10). It occurs usually in 
association with acid-fast disease else- 
where in the body, most often in the 
terminal stage of pulmonary tuberculosis. 

The esophagus may be affected by 
tuberculosis through any one of several 
mechanisms : 

1. Infection of the esophageal mucosa 
from tuberculous sputum, with some type 
of pre-existing surface lesion as a prerequi- 
site, i.e, esophageal mucosal tears, stric- 
tures, carcinoma, etc. It is doubtful that 
the normal esophagus is involved by 
tubercle bacilli swallowed in the sputum. 

2, Extension from laryngeal and pha- 
ryngeal lesions by contiguity. 

3. Contiguous extension from caseous 
hilar lymph nodes or tuberculous spondy- 
litis. 

4, Involvement in the course of gen- 
eralized disseminated miliary tuberculo- 
sis. 

Lockard (4) and Carr and Spain (1) 
reported macroscopic esophageal lesions 
in only 0.14 per cent of 18,049 autopsied 
tuberculous patients. In over 1,400 au- 
topsies on tuberculous patients performed 


at Bellevue Hospital in a ten-year pe-~ 


riod, only 1 case of involvement of the 
esophagus was described. 

Pathology: The most common site of 
esophageal involvement is in the mid- 
portion, near the bifurcation of the tra- 
thea. Lesions resulting from surface in- 
vasion when tubercle bacilli enter the 
esophageal wall from swallowed sputum, 
develop as superficial erosions with irreg- 
ular borders. The ulcers remain super- 
iiial and are usually surrounded by small 
gray nodules; involvement of the mus- 
ularis propria is quite infrequent. 


‘From the Division of Diagnostic Radiology, Montefiore Hospital, New York, N. Y. 
i September 1957. 

; Adjunct Attending Radiologist, Montefiore Hospital. 

' Resident in Radiology, Montefiore Hospital. 
r Chief, Division of Diagnostic Radiology, Montefiore Hospital, and Clinical Professor of Radiology, New York 
valversity College of Medicine. 
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Peri-esophageal tuberculosis of extrinsic 
origin, with resulting adhesions, may pro- 
duce distortion and tenting of the esopha- 
gus. Lymphadenitis may lead to per- 
foration with the formation of fistulae 
between the esophagus and portions of the 
adjacent respiratory tract. 

When the esophagus is involved in mili- 
ary tuberculosis, individual lesions appear 
as tiny gray translucent tubercles. Later, 
the small tubercles enlarge, become yel- 
lowish, and may caseate and break down. 

Although some strictures of the esopha- 
gus have been ascribed to healed tubercu- 
lous lesions, either through intrinsic infec- 
tion or a peri-esophageal process, in most 
patients showing both esophageal stric- 
ture and tuberculosis the stricture was 
probably present initially (5). 

The relationship of carcinoma and tu- 
berculosis of the esophagus must be men- 
tioned. Pepper and Edsall (6) described 
a case in which tuberculous esophagitis 
was present before development of a 
carcinoma. Carr and Spain reported a 
case of squamous-cell carcinoma involving 
the outer wall of the esophagus. At 
necropsy, actual tubercles were found 
in the center of the ulcerating tumor. 
The reported material is obviously in- 
sufficient to warrant any statement of 
correlation between tuberculosis and car- 
cinoma. 

Symptoms: The symptomatology is that 
referable to any ulcerating or stenosing 
lesion of the esophagus; dysphagia and 
pain behind the sternum are commonly 
noted. 

Roentgen Diagnosis: There are no ac- 
tual pathognomonic roentgen signs which 
would distinguish tuberculous esophagitis 
from other esophageal involvement. The 
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Fig. 1. Esophagogram, oblique projection. The constricting lesion in the lower esophagus is seen with an 
ulcer crater indicated by an arrow. A hiata! hernia is present 
Fig. 2. Esophagogram, oblique projection The narrowing in the lower esophagus as well as the hiatal hernia 


is again noted 


roentgen findings with a barium swallow 
are ulceration, spasm, alteration and ef- 
facement of the mucosal pattern, and stric- 
ture formation. The diagnosis should be 
suspected in a patient with pulmonary 
tuberculosis, or miliary tuberculosis, in 
whom any of these nonspecific roentgen 
findings develop. 

The final premortem diagnosis must be 
based on esophagoscopy with biopsy after 
the roentgen findings indicate the possi- 
bility of tuberculosis. 


CASE REPORT 


F. H., a 49-year-old man, born in Russia on Sept. 
15, 1892, was admitted to Montefiore Hospital on 
July 14, 1941. A diagnosis of pulmonary tubercu- 
losis had been made on this patient, in a routine ex 
amination by the Board of Health, in March 1941, 
after he had been in the United States for thirty 
four years. He had complained of a slightly produc- 
tive cough and slight dyspnea on moderate exertion 
for a number of years. His father had died of pul- 
monary tuberculosis in 1930. The patient was 
placed on bed rest at home for four months prior to 
entry into Montefiore Hospital. 

fhe important physical findings on admission 


were related to the chest: an impaired percussion 
note over the right apex, diminished breath sounds 
and crepitant rales over the upper third of the right 
lung. A chest roentgenogram showed extensive 
fibrocaseous tuberculosis. On the right side there 
was extensive involvement of the upper lobe, with 
some probable involvement of the upper part of the 
lower lobe. A small cavity, | inch, was seen in the 
left upper lobe. 

The vital laboratory data included a sedimenta- 
tion rate of 30 mm. The sputum was positive for 
tubercle bacilli on smear. 

Treatment was by bed rest and a right-sided 
pneumothorax. 

A year and a half after admission, Nov. 8, 1942,4 
diagnosis of a perforated peptic ulcer was made 
clinically, after the sudden onset of severe abdom- 
inal pain, with rigidity of the abdomen on physical 
examination. At laparotomy, a perforated duodenal 
ulcer was sutured. The patient made an uneventful 
recovery but began to complain of difficulty m 
swallowing and occasional vomiting. Barium stud- 
ies of the esophagus were performed on April 13 and 
30 and May 23, 1943. On each occasion, marked 
narrowing of the esophagus, just below the middle 
third, was noted, with distortion and effacement 0 
the mucosa immediately below the site of narrowing. 
The esophagus was dilated above the zone of mar- 
rowing. A small zone of ulceration was seen in the 
lower third of the esophagus (Figs. | and 2). 
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After the third roentgen examination of the 

on May 23. esophagoscopy was performed, 

sowing ulceration of the mucosa, just below the 

middle third, with some narrowing of the lumen. 

‘ ion of the esophagoscopist was ‘‘peptic 

Bl dr esophagus *) carcinoma.” The biopsy 
s3 was not definitive. 

Puring this entire course the sputum continued 
positive for tubercle bacilli, while chest roentgeno 

showed progression of the bilateral upper lobe 
fabereulous infiltrates with cavitation. 

Death occurred Nov 19, 1943, after progressively 
nereasing weakness and emaciation 

MM autopsy, in addition to the chronic bilateral 
cageous tuberculosis with cavitation, the following 
findings were reported by the pathologist, Dr. Reu 
hen Mokotoff: ‘‘At the lower third of the esophagus, 
jgam area measuring 13 cm. and ending sharply at 
the cardio-esophageal junction; the esophagus was 
gen to be ulcerated and studded with yellowish con 
glomerate tubercles. There are three circumscribed 
qreas, the largest measuring | cm., in which there is 
actual perforation of the esophagus. This perfora 
tion probably took place shortly before death. 
There is a gradual transition from the caseous 
necrotic esophagus to the uninvolved portions, and 
in this transitional area, many punctate yellowish 
white tubercles can be discerned. 

“The mucosa is absent. The submucosa is occu 
vied by numerous, rounded, caseous, tubercle-like 
areas which extend through the muscularis to the 
adventitial coat. No bacteria are seen. Well 
formed tubercles are noted in the adventitial coat.”’ 

In addition to the pulmonary and esophageal 
tuberculosis, there was tuberculous involvement of 
the small and large bowel and appendix, as well as 
the peritoneum, bronchial lymph nodes, and liver. 
Amyloidosis was found in the liver, spleen, and 
kidneys 

SUMMARY AND CONCLUSIONS 

A case of tuberculous esophagitis is 

presented in a patient with advanced 
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bilateral pulmonary tuberculosis. A brief 
discussion of the mechanisms of infection, 
together with a discussion of the pathology 
and roentgen findings, is presented. The 
rarity of the lesion is emphasized. Dys- 
phagia in a patient with advanced pul- 
monary tuberculosis suggests tuberculous 
involvement of the esophagus, and, al- 
though the roentgen findings are not 
pathognomonic, ulcerating lesions and /or 
stricture formation in such a patient should 
suggest the diagnosis. 


Montefiore Hospital 
210th St. and Bainbridge Ave. 
New York 67, N. Y. 
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INTERLINGUA 


Tuberculose Del Esophago 


Tuberculose del esophago es rar e oc- 
curre usualmente in association con tuber- 
tulose pulmonar. [Ilo pote resultar del 
infection del mucosa per sputo tuberculotic 
m le presentia de un lesion superficial, 
per exemplo un ruptura mucosal, o del 
extension de lesiones del pharynge, del 
larynge, de caseose nodos hilar, o de 
pondylitis tuberculotic. Illo pote etiam 
‘ccurrer como parte de un generalisate 
processo miliari. Es reportate un caso, 


con confirmation necroptic, occurrente in 
un patiente con avantiate tuberculose pul- 
monar bilateral. 

Dysphagia in un patiente con avantiate 
tuberculose pulmonar suggere un affection 
tuberculotic del esophago. Ben que le 
constatationes roentgenologic non es path- 
ognomonic, le observation de lesiones ulce- 
rative eo del formation de stricturas in un 
tal patiente suggere le diagnose de tuber- 
culose del esophago. 





Infiltrating Carcinoma of the Stomach: Roentgen 
Demonstration of the Thickened Stomach Wall: 


MYRON MELAMED, M.D., LEON H. STEINBERG, M.D., and ANTON M. PANTONE, MD. 


| paneggcescimnen neoplasms of the stomach 
can present considerable difficulty in 
radiologic diagnosis. It is not always 
possible to demonstrate easily the presence 
of a mass, ulceration, or rigidity of the 
gastric wall, signs which are considered 
our most useful diagnostic aids. We 
have recently observed 2 cases in which 





Fig. 1. 


month history of epigastric pain two hours following 
meals, relieved somewhat by food. Physical ex. 
amination and laboratory studies were noncortriby- 
tory except for absence of free acid in the gastric 
contents. A gastrointestinal x-ray examination per- 
formed elsewhere two weeks prior to admission was 
said to be normal. Our examination revealed findings 
reported as those of carcinoma of the stomach (Fig. 


2). 


@ 
QO 


Film from an upper gastrointestinal series, outlining a stomach wall of normal thickness and contour. In 


the drawing the parallel oblique lines on the greater curvature illustrate normal wall thickness. 


the demonstration of a thickened stomach 
wall was possible during gastrointestinal 
examination. This sign has not, to our 
knowledge, been emphasized in the recent 
literature. It is a useful indication of 
the presence of serious abnormality. 


CASE REPORTS 


Case Il. J. N., a 47-year-old white male, was ad- 
mitted to Grant Hospital of Chicago with a seven- 


A gastric resection was performed and the stomach 
was found to be involved from the pylorus to the 
cardia. Almost the entire stomach appeared thick- 
ened. On section, along the greater curvature in the 
midportion, the stomach wall measured 1.5 cm. in 
thickness, compared to 0.5 cm. in the antral portion 
and 0.4 cm. in the upper fundic portion. The 
mucosa along the greater curvature showed a pattern 
of increased thickness and induration of rugae. This 
hypertrophic change extended toward the so-called 
magenstrasse in a radius of 4.5 to 5 cm., irregularly, 


' From the Departments of Radiology, Grant Hospital of Chicago and the Research and Educational Hospitals, 
University of Illinois College of Medicine, Chicago, Ill. Accepted for publication in September 1957. 
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INFILTRATING CARCINOMA OF THE STOMACH 





Fig. 2. Case I. Irregularity of greater curvature aspect of stomach with distinctly thickened stomach wall in 
gastric carcinoma. The barium in the colon is a result of previous barium enema examination. 





Fig.3. Case II. Carcinoma of the stomach, infiltrating type, with thickened stomach wall visible. 


ie., anteriorly and posteriorly. Microscopic study tals, University of Illinois, with a six-week history of 


confirmed the presence of neoplasm. epigastric pain. Physical examination and labora- 
Diagnosis: Undifferentiated infiltrating carci- tory studies were noncontributory except for the 
noma of the stomach. presence of occult blood in the stool and the absence 


of free hydrochloric acid in the gastric contents. 
Case II: A. B., a 46-year-old white male, was Radiologic study of the upper gastrointestinal tract 
admitted to the Research and Educational Hospi- _ revealed findings indicative of carcinoma (Fig. 3). 
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A total gastrectomy was performed. At surgery, 
the entire stomach wall was found to be thickened 
and indurated—linitis plastica. The disease had 
spread into the gastrohepatic omentum, but had not 
metastasized elsewhere. According to the path- 
ologist’s report, the gastric mucosa showed giant 
fixed folds from the esophagus to a point 6.0 cm. 
from the pylorus. The wall of the stomach appeared 
thickened by a white submucosal layer, extending 
almost to the esophagus. There was no ulceration. 
Microscopic examination revealed an intense over- 
growth of connective tissue, with the presence also 
of carcinoma cells. 

Diagnosis: Carcinoma of the stomach (linitis 
plastica). 


DISCUSSION 


The literature concerning lesions of the 
stomach is voluminous, but little con- 
cerning the wall thickness in relation to 
x-ray diagnosis appears to have been writ- 
ten, particularly with reference to plain 
films of the abdomen or barium studies. 
One may occasionally suspect the presence 
of carcinoma of the stomach or lesions of 
the colon, such as carcinoma or colitis, 
on a plain film. These may be suggested 
by constant mural deformities, by the 
suspicion of a mass or ulcer, or occasionally 
by an abnormal gas pattern. 

A method of double-contrast study of 
the gastric wall in the presence of pneu- 
moperitoneum has been described (1, 2). 
This procedure, however, would not seem 
practical in most instances, because of a 
lack of ease of use, though it could be 
utilized in special instances. 

The gastrointestinal examination with 
barium offers a good method of studying 
the gastric wall. When the stomach 
is distended by barium, the inner contour 
is easily defined. The outer wall can 
also be distinctly outlined, particularly 
on the greater curvature aspect, because 
of the presence of overlying fat. Thus, 
abnormal thickening can in some cases be 
detected. Air in the colon, showing a 
localized separation from the stomach 
margin, might also be a useful sign of ab- 
normality, but would not be specific for 
a thickened stomach wall. 
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A film from a normal upper gastroip. 
testinal series (Fig. 1) has been selected 
to demonstrate normal wall thickness 
particularly along the greater curvature 
aspect. Here the wall is seen to be normal 
in width. The findings are emphasized 
on the accompanying line drawing, 

In Case I, there was slight irregularity 
of the stomach wall, as illustrated in Figure 
2, a sign which in itself would provide 
difficult problem for diagnosis. In the 
presence of a distinctly demonstrated 
outer wall contour, however, one can easily 
note the considerable thickening. The 
combination of signs is good evidence for 
the presence of neoplasm. The findings 
described were constant in the frontal and 
oblique projections, and in a barium-dis- 
tended stomach. 

In Case II, the picture is similar to that 
in Case I. The markedly thickened wall 
is easily demonstrated. The inner surface 
of the stomach wall is outlined by barium, 
and the outer wall probably by overlying 
fat. Colon margins are not identified. 

The findings described, when demon- 
strated, are believed to be, most likely, 
the result of neoplasm. It would seem 
possible that unusual granulomas or “gas- 
tritis’”’ may on occasion produce similar 
findings, but we have seen no such ex- 
amples. 


SUMMARY 


A thickened stomach wall can be dem- 
onstrated in some cases of infiltrating 
carcinoma of the stomach. This is a 
useful sign for diagnosis, particularly where 
other signs of neoplasm are absent or 
equivocal. Two verified cases demon- 
strating this finding have been presented. 
1853 West Polk St. 

Chicago 12, Ill. 
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SUMMARIO IN INTERLINGUA 


Carcinoma Infiltrante Del Stomacho: Roentgeno-Demonstration Del Spissificate Pariete Del 
Stomacho, Subsequentemente Confirmate Al Necropsia 


In duo casos de carcinoma infiltrante del 
stomacho le autores succedeva a demon- 
srar un spissification del pariete gastric in 
le curso de un roentgeno-examine gastro- 
intestinal. Quando le stomacho es dis- 
tendite per barium, le contornos interior 
es facilemente definite. Etiam le pariete 


exterior pote esser delineate distinctemente, 
specialmente in le curvatura major, a causa 
del grassia superjacente. Un spissification 
anormal assi demonstrate es considerate 
como un signo utile, specialmente quando 
altere manifestationes de neoplasma es 
absente o equivoc. 


SUMMARIO IN INTERLINGUA 


Pneumopericardio Post Aspiration De Medulla Sternal: Reporto De Un Caso 
(Pagina 408) 


Un negressa de 18 annos de etate esseva 
examinate a causa de febre de origine non- 
determinate. Roentgenogrammas _thora- 
cic obtenite le 1 e 8 de martio monstrava 
nulle anormalitate. Le 19 de martio, un 
aspiration de medulla sternal esseva ten- 
tate sin successo. Ben que le chirurgo 
habeva le impression que le puncturation 
penetrava troppo profundemente, nulle 
reaction esseva evidente. Tamen, le se- 


quente die, un roentgenogramma—effectu- 
ate como effortio additional pro discoperir 
le causa del symptomas original—revelava 
un pneumopericardio. Quatro dies plus 
tarde, aere esseva ancora demonstrabile al 
margine sinistre del corde, sed in le curso 
del tempore, isto se resolveva complete- 
mente. Nulle simile caso esseva trovate in 
le litteratura de lingua anglese publicate 
in le curso del passate dece-septe annos. 


PRY 





Pneumopericardium Following Sternal Bone Marrow Aspiration 


A Case Report! 
JOSEPH L. ACKERMAN, M.D., and JOHN W. ALDEN, MLD. 


HOUGH BONE MARROW aspiration for 

diagnostic purposes is frequently em- 
ployed, a search of the English-language 
literature, back to and including 1950, 
failed to reveal any instance of pneumo- 
pericardium incident to the procedure. 
It was felt, therefore, that such an occur- 
rence was worth reporting. 


On March 18, a bone marrow aspiration was done 
the puncture being in the upper third of the gladio- 
lus. During the examination, the physican thought 
he had gone too deeply but the patient exhibited no 
reaction. The attempt to aspirate marrow contents 
was unsuccessful and the procedure was postponed 
until a later date. It was felt at this time, however, 
that another roentgen examination of the chest was 
indicated, in further search of the cause of the 





Fig. 1 


Roentgenograms obtained on March 1, 1957, showing normal heart and lungs. 


A subsequent study, 


March 8, showed similar findings. 


CASE REPORT 


L. N., an 18-year-old colored female, was admitted 
to the medical service of the Delaware Hospital 
with a fever of undetermined origin. Among the 
various diagnostic studies done were two roentgen 
examinations of the chest, one on March 1, 1957, 
and one on March 8. Neither showed any ab- 
normality (Fig. 1). 


patient’s fever. Accordingly a chest study was 
made on March 19 and pneumopericardium was 
readily recognized (Fig. 2). Four days later air was 
still demonstrable along the left cardiac border 
(Fig. 3). Eventually it disappeared completely. 


Department of Radiology 
The Delaware Hospital 
Wilmington, Del. 


(Pro le summario in interlingua, vider le pagina 407) 


1 From The Department of Radiology, The Delaware Hospital, Wilmington, Del. 


in August 1957. 
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Fig. 2. Roentgenograms obtained on March 19, following attempted bone marrow aspiration. Air is seen 
on the left side of the heart in the pericardium. This is particularly well visualized in the lateral view, in the 
retrosternal space inferiorly. 


Fig, 3. Roentgenograms obtained four days after those in Fig. 2, showing persistence of air along the left heart 
border. 








Partial Duplication of the Gallbladder, Diverticulum Type 
Report of a Case! 


H. HARRISON EELKEMA, M.D.,? GRIER F. STARR, M.D.,* and C. ALLEN GOOD, MD: 


UPLICATIONS of the gallbladder may 

be classified as (a) double (two 
cystic ducts), (6) bilobed (one cystic 
duct draining a bifid viscus), and (3) 
diverticulum (c). These anomalies sel- 
dom occur in man, particularly the bilobed 
and diverticulum types. Boyden (2) in 
1926 found 15 examples of duplication of 
the gallbladder in the world’s literature 
and added 5 of his own. He considered 





Fig. 1. 
gallbladder and nonopaque stones situated in a con- 
genital diverticulum originating near the fundus. 


Oral cholecystogram showing a functioning 


none of these to be diverticula. Gross 
(3) in 1936 reviewed 148 anomalies of 
the gallbladder, 9 of which he classified 
as congenital diverticula. Castro (4) re- 
viewed 68 of 74 cases in the Mayo 
Clinic files up to 1944 that were suggestive 
of diverticulum of the gallbladder, and 
accepted only 3 as cases of congenital 
diverticulum. 


REPORT OF CASE 


A 50-year-old white woman, a farmer’s wife, 
was registered at the Mayo Clinic on May 13, 


1948, complaining of intolerance to fatty foods and 
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Fig. 2. Gallbladder opened to show stones in 
the diverticulum. The probe is in the ostium of the 
diverticulum. 


episodes of distress at the right costal margin, 
relieved by vomiting. Cholecystographic exami- 
nation showed a normally functioning gallbladder 
The clinical diagnosis was cholecystitis. 

The patient was advised to return for cholecystec- 
tomy if medical treatment was unsuccessful and 
was next seen on Jan. 31, 1956. She had been reason- 
ably free from distress until one week prior to this 
visit, when she had experienced severe pain in the 
region of the right costal margin, extending into the 
right subscapular region. Pain and soreness per- 
sisted. No jaundice or light-colored stools were 
noted. 

The patient weighed 221 Ib. and had minimal 
tenderness at the right costal margin and a palp- 
able thyroid. Routine examinations of the urine 
and hemoglobin estimates were negative, as were 
roentgenologic studies of the thorax, esophagus, 
stomach, and duodenum. Cholecystographic study 
revealed a functioning gallbladder which contained 
stones (Fig. 1). The patient was given a weight- 
reduction program and advised to return for chole- 
cystectomy. 

‘Cholecystectomy was performed by Dr. D. 0 
Ferris on Dec. 29, 1956. The gallbladder was found 
to be chronically inflamed and to contain multiple 


' From the Mayo Clinic and Mayo Foundation, Rochester, Minn. The Mayo Foundation, Rochester, Minne- 
sota, is a part of the Graduate School of the University of Minnesota. 


* Fellow in Radiology, Mayo Foundation. 


as 


Section of Surgical Pathology, Mayo Clinic and Mayo Foundation. 


* Section of Roentgenology, Mayo Clinic and Mayo Foundation. 
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hematoxylin and eosin. 


stones. The stomach, duodenum, pancreas, liver, 
spleen, and large and small intestine were normal. 
The appendix had been removed. The operative 
‘holangiogram did not show any abnormality. 
Pathologic examination revealed chronic chole- 
ystitis with slight thickening of the walls of the gall- 
ladder. Multiple (seven) faceted stones, each 0.8 
m. in diameter, were localized to a subserosal sac, 
Sem. in diameter, adjacent to the fundus (Fig. 2). 
The mucosa-lined sac communicated with the major 
men through a fundic ostium 0.1 cm. in diameter. 
“idence of cholesterosis was present in the main 
ortion of the gallbladder but not in the sac. Muscu- 
as was demonstrated microscopically in the wall 
‘both the gallbladder and the diverticulum. Rok- 
laisky sinuses were also seen in both locations. 


»\RTIAL DUPLICATION OF GALLBLADDER, DIVERTICULUM TYPE 


Section through ostium (hematoxylin and eosin. 


X12). 
Enlargement of portion of a in square, showing two mucous glands 


Examination of the wall of the ostium which con- 
nected the lumen of the gallbladder with the divertic- 
ulum revealed several mucous glands (Fig. 3). These 
glands resembled those of the neck of the normal 
gallbladder at the origin of the cystic duct and were 
distinct from cells of the gallbladder mucosa (5). 


COMMENT 


Diverticula of the gallbladder may be 
found from the neck to the fundus, on 
either the free (most common) or hepatic 
surface. Embryologically, diverticula are 
believed to represent ‘‘persistent cyst- 
hepatic ducts’’ (Boyden). Fundic diver- 
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ticula are not as readily explained by such 
a process. Gross (3) suggested that in- 
complete resolution of the solid stage of 
embryologic development may be respon- 
sible for such cases. 

A true diverticulum should be of signifi- 
cant size, with a comparatively small 
ostium connecting it to the main lumen 
of the gallbladder. The walls should 
contain all layers normally present in 
the gallbladder. The presence of con- 
tinuous bundles of smooth muscle is 
stressed by Rathmell and co-workers (6) 
and by Castro. These criteria serve to 
distinguish congenital fundic diverticula 
from phrygian-cap deformity, abnormal 
septa, and so-called hourglass gallbladder. 

In our case the section through the 
ostium was cut specifically to determine if 
mucous glands resembling those present in 
a normal cystic duct would be found. 
The demonstration of such glands appears 
to be additional evidence of the congenital 
origin of a diverticulum. This finding, 
however, should probably not be considered 
essential. As far as we are able to deter- 
mine, this is the first report of the dem- 
onstration of such glands in the mucosa 
of the ostial portion of a congenital diver- 
ticulum. 

Barsony and Friedrich (7) in 1928 
reported the first case of diverticulum 
of the gallbladder diagnosed preoperatively 
by cholecystography. Occasional reports 
have since appeared in the literature. In 
our case the stone-filled diverticulum was 
superimposed over the main portion of the 
gallbladder. Knowing the gross appear- 


H. HARRISON EELKEMA, GRIER F. STARR, C. ALLEN Goop 
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ance of the specimen, one can Teadily 
trace the sac on the roentgenogram: 
evidence was not sufficient, however, to 
warrant preoperative diagnosis. 


SUMMARY 


In a case of partial duplication of the 
gallbladder, of the diverticulum type, 
mucous glands resembling those normally 
found only in the cystic duct and neck 
of the viscus were demonstrated in the 
mucosa of the ostial portion of the diver. 
ticulum. Three additional cases have been 
recorded in the files of the Mayo Clinic. 

A classification of duplications of the 
gallbladder and the diagnostic criteria for 
congenital diverticula are presented. 


Mayo Clinic 
Rochester, Minn. 
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SUMMARIO IN INTERLINGUA 
Duplication Partial Del Vesica Biliari, Typo Diverticular Reporto De Un Caso 


In un caso de duplication del vesica 
biliari, del typo diverticular, glandulas 
mucose simile a illos que se trova sub 
conditiones normal solmente in le ducto 
cystic e in le cervice del organo esseva 
demonstrate in le mucosa del portion ostial 


del diverticulo. Tres casos additional ¢s 
representate in le archivos del Clinica 
Mayo. 
Es presentate un classification del dupli 
cationes del vesica biliari e del criterios 
diagnostic pro diverticulos congenite. 
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EDITORIAL 





Radiation Hazards and the Radiologist 


Presidential Address’ 


After much consideration, and in the full 
knowledge that I am repeating much that 
has been said before, I am taking as the 
subject of this presidential address the re- 
actions of the public and of the radiologist 
to the recent reports of the National Acad- 
emy of Science, the United Nations, and 
others, on the effects of medical radiology 
on mankind. Especially am I concerned 
with the obligations of the radiologist—and 
indeed of all physicians—in view of these 
pronouncements. 

A considerable range of possibilities has 
been suggested, including shortening of the 
life span by a few days to a year or so, the 
occurrence of leukemia from diagnostic ex- 
posure of the newborn, and radiation-in- 
duced mutations—all presumably regres- 
sive—varying from a few to many thousands 
in generations yet unborn. The hazards, 
particularly in their genetic aspects, have 
been heralded to the world in innumerable 
newspaper and magazine articles. From 
reading these, one gains the impression 
that the perils far outweigh any good that 
has been accomplished, quite contrary, I 
am sure, to what the investigators in- 
tended. These reports have had the effect of 
making many people fearful of even minor 
Xtay procedures; some have refused es- 
sential examinations, and the busy radiolo- 
gist has been brought to a state bordering 
on frustration. 

The hazards of radiation of all types 
tave been known for years to radiologists, 
who as a group have shown no tendency 
‘0 mimimize these dangers. They are rec- 
ognized as of very real significance, but 
protective measures also have been known 
lor years and have been gradually built 


‘Delivered before the Radiologital Society of North 
Ill, Nov. 18, 1957. 


up and strengthened as our knowledge of 
radiation has increased. I am certain 
that, aside from very exceptional cases, 
the means of protection now in use in all 
good offices and departments are amply 
adequate for patients and personnel. It 
is interesting to note, however, that there 
are many additional protective measures 
and ways to reduce radiation in diagnostic 
procedures—either available now or on the 
way to perfection. These measures I do 
not intend to discuss as they will be cov- 
ered in a Symposium to be presented later. 

It has been stated that all radiation is 
dangerous. This statement, without quali- 
fication as to amount, quality, and point of 
application, is obviously not true. Cer- 
tainly, we are not dealing with a new factor 
in the life of man; he has been subjected 
to radiation from which there is no escape 
ever since he arose from the primeval muck 
and can be said, at least in some respects, 
to have advanced beyond his low- 
browed and more or less hairy ancestors. 
Further, it is obvious that man has a built- 
in system of discarding damaged chromo- 
somes as well as other injured structures. 
Yet the concern of most of the current re- 
ports has been with the genetic hazards, 
and this even though it has been reported 
that at Hiroshima no genetic damage was 
evident. 

The allegations regarding the transmis- 
sion of mutations and the computation of 
the total permissible dose of radiation are 
drawn largely from studies of fruit flies 
which, at best, offer a doubtful basis for 
conclusions in man. Practically no data 
on human beings showing these changes are 
available, nor is much consideration given 
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to the many other factors, such as German 
measles, virus infections, and anoxia, which 
may affect the fetus im utero. Clinically, 
it should also be recalled that there are 
many families with normal children to the 
second and third generations who would 
not be here today if it had not been for x- 
ray therapy to the pituitary or ovaries, or 
both, of their amenorrheic mothers. 

The assertion that the life span is re- 
duced by repeated radiographic examina- 
tions and treatment is not borne out by 
clinical experience. Indeed, social agen- 
cies and industries are wondering what to 
do with the ever-increasing percentage of 
oldsters; a situation brought about by 
many factors, of which radiology is by no 
means the least. So far as we can discern, 
no new strange form of senility has ap- 
peared to affect the general public. It is 
interesting also that radiologists have 
gone along for years accepting as gospel the 
thought that they would die several years 
earlier than any other group of medical 
men, but now comes Dr. Failla, one of our 
great and respected physicists, who says: 
“Despite recent publicity about the life 
span of radiologists being shorter than non- 
radiologist physicians, there was convincing 
proof that actually radiologists may have 
a slightly longer life span than physicians 
as a whole.’’ I am sure that this would 
not hold if we were suddenly to forget the 
rules of protection. It is actually a tribute 
to the efficiency of our present protective 
measures. 

It is true that some lives are shortened by 
intensive radiation in an attempt to save 
life, but that is occasionally true of any 
measure designed to destroy or to control 
human ailments. To condemn a method 
of treatment or diagnosis because of some 
adverse effects is certainly unwarranted. 

But I come not to argue about either the 
figures or the theories; if they be only par- 
tially right, then all radiologists and physi- 
cians should be re-alerted to the problem. 
We owe it to our patients and ourselves to 
observe all reasonable protective measures 
religiously. Primarily, this means ad- 


herence to the practice of good medicine. 
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It means that we recognize that everything 
we do for a patient is hazardous to a lesser 
or greater degree, whether it be surgery, 
medication, X-ray therapy, or diagnosis, or 
just a bit of advice. Every physician is 
charged with the responsibility of Weighing 
the dangers against the benefits of any 
method of treatment or diagnosis. If we 
are to follow these concepts, actually the 
precautions we have to observe are rather 
simple and not even too restrictive. They 
are things most of you, as radiologists, 
are doing already, but I shall enumerate 
some of the most important to keep you 
reminded of them and possibly to reach the 
nonradiologists who may not share our 
concern with the proper handling of radia- 
tion therapy and diagnosis. 

Our principal concern is with the younger 
age group during the genetic period—which 
roughly extends from conception to forty 
years. Below the age of forty, it behooves 
us to reduce radiation exposures of all types 
by all possible means. Above forty, we 
doubt that we need be so concerned, 
though there is no excuse for promiscuous 
use of radiation at any age. 

The use of the fluoroscope should be re- 
stricted wherever possible; the field should 
be kept to the smallest aperture adequate 
to cover the part to be observed, and the 
output of all fluoroscopes should be known 
and carefully calibrated. Routine filming 
and fluoroscopy of infants should not be 
done. All examinations of tiny infants 
tend to result in total-body irradiation. 
The old idea of some physicians of routinely 
fluoroscoping or filming newborn children, 
with particular attention to a possible et- 
larged thymus, should be discarded. The 
process should be reserved for those 
children in whom there is obvious reason 
for an x-ray examination. 

Ideally radiographic and fluoroscopic 
examinations of the abdomen in women i 
the child-bearing period should be limited 
to the two weeks following the menses ex- 
cept in those cases where medical necessity 
demands such a study, though practically 
this is admittedly hard to implement. 

During pregnancy, examinations of the 
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abdomen should be limited to medical emer- 
gencies and it should be mandatory to 
consult with the referring physician be- 
fore any radiographic procedure is done, 
especially in the early months of gestation, 
when the fetus is most susceptible. 

Repeated examinations should be 
avoided whenever possible. Technicians 
should be taught to think before instead of 
after taking a film. In other words, every 
effort should be made to have all exam- 
inations right the first time. Poor pre- 
liminary preparation of the patient is, in our 
experience, the most frequent cause of re- 
examination. It is frequently necessary to 
educate the referring physician and to enlist 
his cooperation to get the best results, as 
he may not understand the necessity of 
such preparation. Patients should be 
warned against too frequent x-ray exam- 
inations and the possible bad effects of 
wandering from one institution to another, 
or one physician to another, for an x-ray 
study. 

Photofluorographic units range along- 
side the fluoroscope in output and, while 
they obviously have been most effective 
in detection and control of chest and other 
diseases, surveys based upon photofluor- 
ography should be re-evaluated from time 
to time to avoid duplication of effort by 
various organizations and to prevent un- 
necessary repetition of examinations. 

With the American people being subjected 
to more radiation than ever before, it is 
time that we re-evaluated the entire situa- 
tion. It may be that the time has come 
that our minority group of 4,000 to 5,000 
tramed radiologists should assert them- 
selves to demand assurance that all men 
using x-rays—and there are some 100,000 
of them—have some degree of competence 
before they are permitted to practice radiol- 
ogy. Even to this day there are men who 
explain glibly that they do not have an 
‘fay machine, ‘‘just a fluoroscope,”’ or 
who say: “I have a machine in my office 
because the chiropractor up the block has 
one and I must protect my business.” 
One gains the idea that almost anyone can 
own and operate an x-rdy unit with or 
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without any formal training. Apparently, 
the only limiting factor is the money to 
pay for the machine. This phase of radia- 
tion obviously lacks the safeguards of the 
isotope program, but there is reason to be- 
lieve that the use of isotopes in the genetic 
period, either for treatment or for tracer 
studies, also warrants consideration of the 
hazards against the benefits. 

Aside from medical radiology, several 
other things should be brought under your 
influence. Last Christmas a news story 
appeared about a little girl, the daughter of 
a shoe merchant, who had used her father’s 
shoe-fitting fluoroscope to examine her 
presents marked ‘Do Not Open Until 
Christmas.’’ A lot has been written about 
shoe-fitting fluoroscopes and some have 
been found to have high outputs. Several 
years ago the American College of Radiol- 
ogy issued a statement regarding these 
contrivances, but, as far as I know, it had 
only little effect. We tried in Kansas City 
to get the shoe merchants to abolish the use 
of these machines by agreement. All 
agreed with the exception of one man, who 
stubbornly contended that they were 
valuable. What he saw in them, I still do 
not understand, aside from a pair of feet in 
a pair of shoes which he wanted to sell. 
Finally, the Health Director put through 
an ordinance to ban the machines entirely. 
I am quite sure that, if you will use your 
influence in your communities, cooperating 
with your Public Health Directors, you 
can abolish these utterly foolish, commer- 
cial, and dangerous contraptions. 

Finally, there are tales of contaminated 
fish from disposal of atomic waste, stron- 
tium in the milk supply of New York City, 
where none was found a few years ago, and 
other residual radiation presumably from 
the explosion of nuclear weapons. Ob- 
viously, the government should limit these 
explosions as much as possible consistent 
with the development of the defense of the 
country in this atomic age. 

These are only a few of the responsibili- 
ties and problems which are placed on 
certified radiologists, as the one responsible 
group of physicians trained in radiology. 
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The cooperation of the radiologist with the 
radiobiologist, the physicist, and all others 
interested in radiology, in the interests of 
a better practice of medicine, is invited. 
We welcome the orderly development of 
further protective measure and of better 
materials to the end that we can ulti- 
mately reduce irradiation of mankind to 
a minimum, eliminating all unnecessary 
and incompetent examinations. 

There is no need to close the door and 
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throw the keys to your laboratories away 
as one attorney suggested. While we re. 
sent the scareheads of the newspapers and 
magazines, even these may have served q 
useful purpose to spur us on to greater 
achievements. No one wants to stop the 
use of radiation in diagnosis and treatment 
of disease—we want only to make it safer. 
There is no need for us to retreat from the 
progress that we have made. 


C. EpGAR VIRDEN, M.D. 
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HOUSTON RADIOLOGICAL SOCIETY 


Newly elected officers of the Houston Radiological 
Society are: President, Dr. Luther Vaughn; Vice- 
President, Dr. John McGraw; Treasurer, Dr. A. W. 
Jester; Secretary, Dr. Edward Singleton, 6621 
Fannin St., Houston 25, Texas. 


MISSISSIPPI RADIOLOGICAL SOCIETY 


Atarecent meeting of the Mississippi Radiological 
Society the following officers were elected for the 
coming year: Dr. Robert H. Peeples, Greenville, 
President; Dr. James M. Packer, Jackson, Vice- 
President; Dr. Robert P. Henderson, 316 Medical 
Arts Building, Jackson, Secretary-Treasurer. 


NEBRASKA RADIOLOGICAL SOCIETY 


The Nebraska Radiological Society has elected the 
following officers for the ensuing year: President, 
E. S. Pederson, M.D., Omaha; President-Elect, 
Dale H. Davies, M.D., Omaha; Secretary-Treas 
urer, Wayne K. Tice, M.D., 128 N. 13th St., Lincoln 
8. 


GREATER MIAMI RADIOLOGICAL 
SOCIETY 


The following are the newly elected officers of the 
Greater Miami Radiological Society: President, 
Alfred G. Levin, M.D.; Vice-President, Andre S. 
Capi, M.D.; Secretary-Treasurer, George Daurelle, 
M.D., Jackson Memorial Hospital, Miami, Fla. 


SOUTHWESTERN SOCIETY OF 
NUCLEAR MEDICINE 


The third annual meeting of the Southwestern 
Society of Nuclear Medicine is scheduled to be held 
in the Baker Hotel, Dallas, Texas, over the week-end 
of April 12 and 13, 1958. 


PITTSBURGH SOCIETY OF NUCLEAR 
MEDICINE 


The Society of Nuclear Medicine of Pittsburgh 
has chosen the following officers for 1958: Eugene 
Kutz, M.D., President; Paul Ritter, M.D., Vice- 
President; Paul M. Meadows, M.D., Presbyterian 
Hospital, Pittsburgh 13, Secretary-Treasurer. 
George Hinman, Ph.D., was elected to the Executive 
Committee. 


COLEGIO BRASILEIRO DE RADIOLOGIA 


Officers of the Colégio Brasileiro de Radiologia 
ae: President, J. M. Cabello Campos; Secretary- 
General, Walter Bomfim Pontes, Rua Major Que- 
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dinho, 99-2° Andar, Sao Paulo: Treasurer, Antonio 
Santos Clemente F. 


FOURTH ANNUAL MEETING 
AMERICAN NUCLEAR SOCIETY 


The American Nuclear Society will hold its Fourth 
Annual Meeting at the Statler Hotel, Los Angeles, 
Calif., June 2-5, 1958. Dr. Leland Haworth, 
Director of Brookhaven National Laboratory, is the 
President of the Society. Dr. W. R. Hainsworth is 
General Chairman of the Los Angeles meeting. 
The Southern California Section, of which Dr. M. A. 
Greenfield is Chairman, will act as hosts. 

Correspondence concerning local arrangements 
for the meeting may be addressed to Dr. Robert L. 
Loftness, Atomics International, P. O. Box 309, 
Canoga Park, Calif. Further information concern- 
ing the activities of the American Nuclear Society 
and membership application forms may be obtained 
from the Executive Secretary, American Nuclear 
Society, Inc., P. O. Box 963, Oak Ridge, Tenn. 


WORLD CONGRESS OF 
GASTROENTEROLOGY 


The American Gastroenterological Association 
will be host to the World Congress of Gastro 
enterology, May 25-31, 1958, at Washington, D. C., 
with headquarters at the Sheraton-Park Hotel. 
Further information may be obtained from the 
Secretary-General of the Congress, H. M. Pollard, 
M.D., University Hospital, Ann Arbor, Mich. 


SECOND AUSTRALASIAN CONFERENCE ON 
RADIATION BIOLOGY 


The second Australasian Conference on Radiation 
Biology will be held at the Cancer Institute, Mel- 
bourne, Australia, Dec. 15-19, 1958. Papers on 
relevant subjects are invited. The title with a 250- 
word abstract should be in the hands of the Con- 
vener by July 31, 1958. 

Further information for those wishing to attend 
or to present papers may be obtained from the Con- 
vener, Dr. J. H. Martin, Physics Department, Can- 
cer Institute Board, 483 Lt. Lonsdale St., Mel- 
bourne, Victoria, Australia. 


FRED JENNER HODGES LECTURE 


The Fred Jenner Hodges Radiological Society 
will present the first Fred Jenner Hodges Lecture 
on Friday, April 11, 1958, at 4:30 P.M. in the 
Rackham Amphitheater, University of Michigan, 
Ann Arbor, Mich. Dr. Harry M. Weber, Head of 
the Section of Diagnostic Roentgenology, Mayo 
Clinic, will speak on the ‘‘Roentgenologie Contri 
bution to the Diagnosis of Abnormalities of the 
Ileocecal Coil.”’ 
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HEALTH PHYSICS SOCIETY 


The Third Annual Meeting of the Health Physics 
Society will be held at the University of California, 
Berkeley, June 9-11, 1958. Program arrangements 
are under the chairmanship of J. S. Handloser of 
Brookhaven National Laboratory, Upton, L. L., 
ie 


DIAGNOSTIC RADIOLOGY 
REFRESHER COURSE 


During the week of June 24-29, 1958, a Refresher 
Course in Diagnostic Radiology will be held at the 
Cincinnati General Hospital, covering all aspects of 
diagnostic radiology. The course will be under the 
auspices of Dr. Benjamin Felson and staff and 
tuition will be $150. Further information and appli- 
cation blanks may be obtained from Dr. Benjamin 
Felson, X-ray Department, Cincinnati General 
Hospital, Cincinnati, Ohio. 


RADIOLOGICAL PHYSICS COURSE 
UNIVERSITY OF TEXAS 


The University of Texas Postgraduate School of 
Medicine is offering a practical course in radiological 
physics and medical use of radioisotopes to be given 
in the University of Texas M. D. Anderson Hospital 
and Tumor Institute. The enrollment is limited. 

Part I, now completed, dealt with the practical 
applications of radiology, x-ray, and supervoltage 
physics; external beam and x-ray technic; super- 
voltage x-ray technics; x-ray and radium physics; 
mold room technics; planning clinic in radiotherapy. 

Part II, a one-month course starting in May 1958, 
is concerned with the medical use of radioisotopes 
and will include fundamentals of radioactivity, 
measurement, dosimetry, and applications of physi- 
cal technics; radioactive gold, iodine, phosphorus, 
with hematological interstitial applications; tumor 
localization; tracer studies. 

Complete details and application blanks may be 
obtained from The University of Texas Postgraduate 
School of Medicine, Texas Medical Center, Houston 
25, Texas. 


Books Received 


Books received are acknowledged under this 
heading, and such notice may be regarded as 
recognition of the courtesy of the sender. Reviews 
will be published in the interest of our readers and as 
space permits. 


Tumors OF THE Sort Somatic Tissues: A CLIN- 
ICAL TREATISE. By GeorGce T. Pack, M.D., 
LL.D., F.A.C.S., Attending Surgeon, Memorial 
Center for Cancer and Allied Diseases; Associate 
Professor of Clinical Surgery, Cornell University 
Medical College; Surgeon, Pack Medical Group, 
New York; and Irvinc M. ArieEL, M.D., 


Mareh 1958 


F.A.C.S., Associate Clinical Professor of Surgery 
and Associate Attending Surgeon, New York Med. 
ical College, Flower and Fifth Avenue Hospitals: 
Surgeon, Pack Medical Group, New York 4 
volume of 320 pages, with 652 figures, 14 charts 
and 109 tables. Published by Paul B. Hoeber 
Inc., Medical Book Department of Harper & 
Brothers, New York 16, N. Y., 1958. Price 
$30.00. 


GENERAL DIAGNOSIS AND THERAPY oF SKIN Dp. 


EASES: AN INTRODUCTION TO DERMATOLOGY 
FOR STUDENTS AND PHYSICIANS. By Hermany 
WERNER SIEMENS, M.D., Professor of Skin and 
Venereal Diseases at the University of Leiden, 
Holland. Translated from the German edition 
by Kurt WIENER, M.D., Dermatologist, Mount 
Sinai Hospital, St. Michael Hospital, Evangelical 
Deaconess Hospital, Milwaukee, Wisc. A vol. 
ume of 324 pages, with 375 figures. Published by 
the University of Chicago Press, Chicago 37, Ill. 
1958. Price $10.00. 


SYMPOSIUM ON ANTIBODIES: THEIR Propvuction 


AND MECHANISM OF ACTION. Given at Research 
Conference for Biology and Medicine of the 
Atomic Energy Commission, Sponsored by the 
Biology Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tenn., Held at Gatlinburg, 
Tenn., April 8-10, 1957. A Reprint from the 
Journal of Cellular and Comparative Physiology, 
Volume 50, Supplement 1, December 1957. A 
volume of 362 pages, with numerous figures and 
tables. Published by the Wistar Institute of 
Anatomy and Biology, Philadelphia, Penna., 1957. 


MEDICAL SPECIALIZATION: A SURVEY OF EXISTING 


LEGISLATION. A monograph of 40 pages, with 
3 tables. Published by World Health Organization, 
Palais des Nations, Geneva, Switzerland, 1958. 
Distributed in the United States by the Columbia 
University Press, International Documents Serv- 
ice, New York 27, N. Y. Price, paperbound, 
30 cents. 


ARTERIOGRAFIA ADDOMINALE E DELLE ESTREMITA. 


IN APPENDICE: ARTERIOGRAFIA TIROIDEA. By 
ANTONIO RaBarortt, Assistente Istituto di Radi- 
ologia, Ospedali Riuniti di Parma, Lucio Rosst, 
Assistente Istituto di Radiologia, Universita di 
Ferrara, Giorcio PreveEpI, Aiuto Istituto di 
Radiologia, Ospedale Riuniti di Parma. A 
volume of 468 pages, with 202 figures. Published 
by Edizioni Minerva Medica, Turin, Italy, 1956. 
Price 7,500 lire. 


LA BRONCOGRAFIA NELLA FISIOPATOLOGIA BRON- 
CHIALE. By Dario GANDINI AND GIOVANNI 
JULIANI. 


With a foreword by Prof. Enrico 
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TRAITEMENT CHIRURGICAL DE LA 


PEDIATRIC ROENTGENOLOGY. 





spectively, 
Organs, and the Skeletal System. Each chapter 
under these headings opens with a few pages of 
general discussion regarding the various types of 
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Benassi. A volume of 190 pages, with 147 figures. 
Published by Edizioni Minerva Medica, Turin, 


Italy, 1957. Price 4,000 lire. 


Les TUMEURS MALIGNES DE L’OREILLE (OREILLE 


INTERNE EXCLUE). By J. LEROUX-ROBERT AND 
\. ENNUYER, Fondation Curie, Institut du 
Radium de l'Université de Paris. A volume of 
336 pages, with 122 figures. Published by 
Librairie Arnette, 2, rue Casimir-Delavigne, Paris, 
France, 1957. 


DvoDENUM ET PANCREAS: ACTUALITES HEPATO- 


GASTRO-ENTEROLOGIQUES DE l’Horet-Diev, 1956. 
Edited by Guy ALBOT, Médecin de L’Hétel-Dieu, 
and FéL1x PorLLeux, Chirurgien de L’H6pital 
Corentin-Celton. ByG.ALBoTETAL. A volume 
of 296 pages, with numerous figures. Published 
by Masson & Cie, 120 Boulevard Saint-Germain, 
Paris 6°, France, 1957. Price 3,500 francs. 


RECTO-COLITE 
ULCERO-HEMORRAGIQUE. By E. DELANNOy, Pro- 
fesseur de Clinique Chirurgicale 4 la Faculté 
de Médecine de Lille, Membre de 1’Académie de 
Médecine, and M. Martrnot, Moniteur de Cli- 
nique Chirurgicale 4 la Faculté de Médecine de 
Lille, Clinique Chirurgicale de la Cité Hospi- 
taliére de Lille. A volume of 120 pages, with 26 
figures. Published by Masson & Cie, 120, Boule- 
vard Saint-Germain, Paris 6°, France, 1957. 
Price 1,400 francs. 


Book Reviews 


By Dr. M. A. Lass- 
ricH, Prof. Dr. R. Prevot, Prof. Dr. K. H. ScHa- 
reR, Hamburg. Edited by Prof. Dr. K. H. 
ScHAFER, Hamburg. Translation from the Ger- 
man provided by JAMES T. Case, M.D., D.M., 
R.E. (Cambridge), Professor Emeritus, Radiology, 
Northwestern University Medical School, Chi- 
cago; Director, Memorial Cancer Foundation, 
Santa Barbara, California. A volume of 334 
pages, with 700 figures, mostly roentgenograms. 
Published by Grune & Stratton, Inc., New York, 
N.Y., 1957. Price $28.00. 


Radiologists are again indebted to Dr. James Case 


for an excellent translation of a German text, 
Pediatric Roentgenology. This is essentially an 
atlas, in which the authors show typical examples of 
the disease processes encountered in routine prac- 
tice. It comprises 700 illustrations with appropriate 
descriptions and case histories. 
are reproduced in the positive phase, but are well 
selected and beautifully printed. 


The roentgenograms 


The text is divided into three parts, dealing, re- 
with Thoracic Organs, Abdominal 
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examination applicable to the region under discus- 
sion. An adequate index is included. 

This work should be of interest to radiologists, 
pediatricians, and especially to residents in training. 


PEDIATRIC CARDIOLOGY. By ALEXANDER S. NADAS, 
M.D., F.A.A.P., Assistant Clinical Professor of 
Pediatrics, Harvard Medical School; Cardiologist, 
The Children’s Hospital; Physician, Sharon Car- 
diovascular Unit, Children’s Medical Center, 
Boston. A volume of 588 pages, with 343 figures. 
Published by W. B. Saunders Co., Philadelphia 
& London, 1957. Price $12.00. 


This is the first and only book, in English at least, 
which has attempted to comprehend the entire 
subject of Pediatric Cardiology, a relatively new 
and rapidly growing subspecialty. For this reason 
alone it is an important addition to the medical 
literature. 

The plan of the book is good, with an initial sec- 
tion devoted to a discussion of the various ‘‘tools of 
diagnosis,’’ followed by separate sections on acquired 
and congenital forms of heart disease, a section on 
pediatric anesthesia, and last but not least a fairly 
comprehensive list of references. The individual 
diagnostic procedures, discussed separately, and 
necessarily incompletely, are integrated in a clear 
and understandable fashion in the subsequent con- 
siderations of each separate defect or group of de- 
fects. There are chapters on Radiology of the 
Heart, Cardiac Catheterization, and Angiocardiog- 
raphy. 

In view of the fact that pediatric cardiology is 
still a new subject, concerning which much still 
remains to be learned, certain differences of opinion, 
sometimes very important ones, may be expected 
even between so-called “‘experts.’’ It should be 
said for Dr. Nadas that he is sufficiently honest to 
state that certain opinions are his own personally 
and therefore subject to possible future if not present 
modification. The clinical experience represented 
is fairly large; the quality of the observations, par- 
ticularly the technical ones, is for the most part 
excellent. 

The text is written in a somewhat conversational 
manner which makes for easy reading but might be 
criticized by one who prefers a critically precise 
“scientific’’ presentation. Illustrative material is 
generous in amount and well selected. The roent- 
genograms are of particularly good quality; the 
electrocardiograms could be better. The circulatory 
diagrams are clear and will probably be particularly 
helpful to the ‘‘beginner.”’ 

The publisher, as well as the author, has done an 
excellent job, and the text is one which can be 
highly recommended. 


PNEUMOENCEPHALOGRAPHY. By E. GRAEME Ros- 
ERTSON, M.D. (Melb.), F.R.C.P., F.R.A.C.P., 
Honorary Neurologist, Royal Melbourne Hospi- 
tal, Honorary Neurologist, Royal Children’s 
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Hospital, Honorary Consultant Neurologist, Roy- 
al Women’s Hospital, Melbourne, Australia, 
Honorary Consultant Neurologist, Victorian Eye 
and Ear Hospital, Consultant Neurologist to the 
Ministry of Health, Tasmania. A volume of 482 
pages, with 209 figures. Published by Charles 
C Thomas, Springfield, Ill., 1957. Price $14.50. 


More than twenty years experience on the part of 
the author has gone into this text on Pneumo- 
encephalography. The beginner in the field will 
find an excellent basic presentation of the entire 
subject, while the more advanced reader is given a 
fresh and stimulating approach to many of the 
problems he must face in daily practice. 

In the initial chapters, there is a detailed, thought- 
provoking discussion of the anatomical and physical 
factors concerned in ventricular filling. The im- 
portance of the position of the patient's head for 
selective filling of portions of the ventricular system 
and basilar cisterns is stressed. Reproductions of 
roentgenograms and associated diagrams amply 
illustrate the points made in the text and offer 
excellent analyses of films taken in different posi- 
tions. A description of the author’s in vitro experi- 
mental studies on ventricular filling follows, and the 
application of his observations to clinical problems 
is presented. 

The next few chapters describe the author's basic 
technic of pneumoencephalography, which is founded 
on solid anatomical facts and tailored to the indi- 
vidual problem. Photographs of the patient in 
various positions, with reproductions of normal films 
obtained in these positions and interpretive dia- 
grams, accompany the text. An excellent chapter 
on the implications and rectification of failure of ven- 
tricular filling is included. Throughout this portion, 
a plea is made for obtaining the maximum informa- 
tion with the least discomfort to the patient. 

A separate chapter is devoted to each anatomical 
portion of the ventricular system and subarachnoid 
space, with detailed descriptions of best technics for 
filling and demonstration of these areas. Complete 
descriptions of normal anatomy and the usual 
pathologic configurations are accompanied by ex- 
cellent illustrations. The sections on the posterior 
fossa and suprasellar regions are especially rec- 
ommended. 

Special chapters are devoted to atrophic, vascular, 
traumatic, infectious, and developmental lesions. 
Encephalography in childhood with the special 
indications and technics required is also the subject 
of a separate chapter. 

The book is an unusually concise and easily under- 
stood presentation of a complex subject. The 
completeness of the presentation is indeed remark- 
able in a book of this size. The quality of the photo- 


graphs, roentgenograms, and diagrams is excellent. 
The work can be recommended without reservation 
to anyone interested in pneumoencephalography. 





March 1958 
BIOLOGICAL EFFECTS OF WHOLE-Bopy Gav 
RADIATION ON HuMAN BeErncs. By Haroup 


O. Davipson. A volume of 102 pages, with charts 
and tables. Published for Operations Research 
Office, The Johns Hopkins University, by The 
Johns Hopkins Press, Baltimore, Md., 1957 
Price $3.00. 


The title of this book is a little misleading, since it 
deals chiefly with the mathematical aspects of ani- 
mal experiments. The basic problem is, indeed, the 
determination of the lethal dose of radiation for 
man, but there is little direct information on this 
subject available, and recourse must be had to 
animal work. A mathematical expression for the 
net injury resulting from a dose of radiation is given, 
which takes into account the fraction of irreparable 
injury, the rate of recovery for the reparable frac- 
tion, and the time. Reports of experiments are 
analyzed to evaluate the different parameters, 

Research workers will be interested in the design 
of experiments which will yield the most informa- 
tion, and radiologists in the discussion of the validity 
of the extension of animal work to man. 


ROTATION RADIOGRAPHY. By SHINJI TAKAHASHI, 
M.D., Professor of Radiology, School of Medicine, 
University of Nagoya, Head of the Department of 
Radiology, Hospital of the University of Nagoya, 
in Japan, and Professor of Radiology, School of 
Medicine, University of Hirosaki, Head of the 
Department of Radiology, Hospital of the Uni- 
versity of Hirosaki, in Japan. A volume of 164 
pages, with 118 figures and 19 tables. Published 
by the Japan Society for the Promotion of Sci- 
ence; Sales Agent: Maruzen Co., Ltd., Nihon- 
bashi, Tokyo, Japan, 1957. 


This monograph on Rotation Radiography is 
based upon research supported by the Japanese 
Ministry of Education and is published by the 
Japan Society for the Promotion of Science. The 
author participated in Professor Vallebona’s Third 
International Lecture Course on Stratigraphy in 
Genoa, and traveled in Europe and America, ob- 
serving advanced radiological installations. 

The first chapter of the book is devoted to a theo- 
retical consideration of production of various ge0- 
metric figures upon film when the tube and film are 
rotated around the patient in various fashions. No 
practical application of this is apparent. This is 
called ‘rotation radiography.”’ : 

The second chapter considers “rotation sighting 
radiography.’ This consists of multiple exposures 
at 20° angle separation, the postero-anterior, both 
laterals, and all intermediate obliques, totaling 
eleven. The rest of the book is devoted to cross: 
section radiography, and most of the material has 
been obtained by conventional transverse laminag- 
raphy. In exploring all possible methods of ob- 
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taining cross-section relationships, however, the 
author describes “discontinuous rotatography, 
which consists of making a series of sighting roent- 
genograms at the desired level, limiting the exposure 
by a narrow transverse slit, and dropping the film 
the width of the slit between exposures. Thus, a 
series of images 1S obtained which can subsequently 
be reconstructed into a cross section by drafting 
methods. An optical method of constructing the 
cross section 1s described. 

The author then considers the geometric and 
practical problems involved in transverse laminag- 
raphy and describes a multilayer cassette for mak- 
ing simultaneous transverse laminagrams. He has 
devised photoelectric-controlled equipment for re- 
constructing three-dimensional models (for example, 
the heart) on the basis of his multilayer transverse 
laminagram technic. 

The final chapter concerns rotation kymography, 
in which the kymogram is also done in multiple 
angles to study pulsation along all borders. 

A large bibliography of Japanese papers in this 
field is appended, with a small number of European 
references, especially to the work of Vallebona. 


Die HEUTIGE BEHANDLUNG DER SKELETT-TUBER- 
KULOSE DES KINDES UND DES JUGENDLICHEN. 
By Dr. GeorG GOLGowsKI, Wissenschaftlicher 
Oberassistent an der Orthopddischen Klinik 
Miinchen. With a Foreword by Prof. Dr. Max 
Lange, Miinchen. Tuberkulose-Biicherei, Mono- 
graphien zur Monatsschrift “Der Tuberkulose- 
art.” A monograph of 62 pages, with 54 
roentgenograms. Published by Georg Thieme 
Verlag, Stuttgart, Germany, 1957. Distributed 
in the United States and Canada by Intercon- 
tinental Medical Book Corporation, New York 
16,N. ¥. Price DM 12.—($2.85) 


In this small manual the author presents an ex- 
cellent survey of skeletal tuberculosis and its modern 
treatment. Separate discussions are devoted to 
tuberculosis of the spine, hip, knee, pelvis, foot and 
hand, shoulder girdle, and arm. A chapter is given 
to tuberculostatic agents. 

Of extreme importance and interest is a series of 
excellently reproduced roentgenograms with case 
histories illustrating the course of several cases. 
These show clearly how modern treatment has trans- 
formed yesterday’s wretched outlook in bone and 
jpint tuberculosis to the hopeful one of today. 

This excellent little volume is primarily for the 
dinician, but should be of interest to the radiologist 
because of the necessity for the latter to maintain an 
up-to-date bird’s-eye view of the clinical aspects of 
the various subjects with which he deals. 
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TOPOGRAPHISCHE AUSDEUTUNG DER BRONCHIEN 
IM RONTGENBILD UNTER BESONDERER BERUCK- 
SICHTIGUNG DES RAUMFAKTORS. Von Priv.-Doz. 
Dr. med. CLAus Esser, Mainz. Second edition. 
Fortschr. a. d. Geb. d. R6ntgenstrahlen, Ergdn- 
zungsband 66. A volume of 210 pages, with 157 
illustrations on 89 figures. Published by Georg 
Thieme Verlag, Stuttgart, Germany, 1957. Dis- 
tributed in the United States and Canada by 
Intercontinental Medical Book Corporation, New 
York. Price DM 58.—($13.80); subscription 
price DM 52.20. 


The first edition of this exposition of the topogra- 
phy of the bronchial tree appeared in 1951. The 
work is to be regarded primarily as a reference book 
describing the many anatomic variations of the 
bronchi. Each bronchial branch is given detailed 
consideration, including its various names, origin, 
variations, distribution, and methods of roentgen 
demonstration (plain radiography, bronchography, 
and tomography). 

The physical aspects of the book are excellent, in 
keeping with other volumes from this house. 


SAVOIR INTERPRETER LA RADIOLOGIE PLEURO-PUL- 
MONAIRE. By Dr. L. BABAIANTZ, Professeur a 
la Faculté de Médecine de Lausanne, and Dr. F. 
Carpis, Chargé de cours a la Faculté de Méde- 
cine de Lausanne. Preface by Dr. E. Rist. 
Collection ‘Savoir interpreter,’’ edited by Prof. 
agrégé H. Gounelle, No. 9. A monograph of 96 
pages, with 50 figures. Published by Les Edi- 
tions de Visscher S.P.R.L., 65, Avenue du Golf, 
Rhode-St-Genese, Brussels, Belgium, 1956. Price 
75 Belgian francs. 


This is the ninth in a series of little paper-bound 
manuals on clinical and laboratory subjects. It is 
obviously designed for the occasional radiologist and 
as such it fulfills its purpose well. 

First, there is an introduction describing the radi- 
ologic methods of exploring the chest, followed by a 
consideration of normal anatomy and systematic 
discussion of its diseases. Within the limits set by 
the authors, these discussions are completely ade- 
quate. 

There are some matters with which one might 
take issue, or present differently, such as protective 
measures in fluoroscopy, discussion of the azygos 
lobe, and a few other statements here and there, but 
these are minor points. The book is essentially 
sound and can be recommended without hesitation 
to the beginner. 

There are no reproductions of roentgenograms, 
but line drawings are abundant. 
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RALPH SHEPARD BROMER, M.D. 
1886-1957 


Ralph Shepard Bromer, ; > i 
logical Sosiety of North Sale snipe . he Radio- seventy-one years ago. He received his preliminary 
the Bryn Mawr Hospital on Se —- “ $, died in education at Penn Charter School in Philadepbia 
twelve hours after a cerebral Seced ht oo ae — gradvated from Yale University with a Bachelor 
Dr. Bromer was born in Schw Mage. of Arts degree in 1908 and from the Medical School 
in Schwenksville, Penna., of the University of Pennsylvania * 1912. After a 
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two-year internship at the Pennsylvania Hospital, 
he became a house officer at the Children’s Hospital 
‘, Boston. A visit to the leading orthopedic clinics 
y Europe was cut short by the outbreak of the First 
World War. In spite of this, Dr. Bromer remained 
several months wi king in the American Hospital in 
Paris, before returning to begin the practice of or- 
thopedics in Louisville, Ky. 

In 1917 he was called back to Philadelphia to take 
charge of the Department of Roentgenology at the 
Episcopal Hospital. Three months later he en- 
tered active military service and was sent to the 
Army School of Radiology in New York. In 
France he served as radiologist and adjutant of Base 
Hospital 34. : , 

In 1919 Dr. Bromer resumed his duties at the 
Episcopal Hospital and shortly thereafter accepted 
appointments as roentgenologist to the Orthopedic 
and Children’s Hospitals. In these three positions, 
which he held simultaneously for many years 
(thirty vears at the Children’s Hospital), his earlier 
interest and training in orthopedics came to the fore, 
as he demonstrated exceptional ability in the diag- 
nosis of diseases of bone. His publications and lec- 
tures on the bone changes in rickets, scurvy, and 
syphilis are classic examples of his ability to bring 
darity to the confusion of diagnostic signs reported 
in the literature on these cc ymplex diseases. 

In 1932 Dr. Bromer became Director of the De- 
partment of Radiology at the Bryn Mawr Hospital, 
3 position from which he resigned, due to ill health, 
only ashort time before his death. His contributions 
were an important factor in the development of this 
suburban hospital into an important medical center. 
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He served with distinction as president of its medical 
staff and as a member of its executive committee. 
His department became a center of medical activity. 
Here was always to be found that spirit of coopera- 
tion and intellectual honesty that were his out- 
standing characteristics. 

He was an active teacher in the School of Medi- 
cine of the University of Pennsylvania and at the 
time of his retirement he was made Emeritus Pro- 
fessor of Clinical Radiology in its graduate school. 
His greatest contribution in teaching, however, was 
in his everyday contacts with interns, residents, and 
young radiologists. He had a youthful attitude and 
was never too busy to enter into their problems 
with enthusiasm and understanding. He was loved 
and admired by them all. 

Dr. Bromer played an important part in the activi- 
ties of radiological societies. He was a past presi- 
dent of the Philadelphia Roentgen Ray Society and 
of the American Roentgen Ray Society. He served 
on the Executive Council of the latter on several 
occasions and took an active interest in its journal. 
He was a member of the American Board of Radiol- 
ogy for eight years and served as an examiner on 
the Board for twenty years. 

In the death of Ralph Bromer, medicine, and 
especially radiology, has lost a leader of distinction. 
Those of us who had the good fortune to know him 
and work with him have lost an inspiring friend and 
a wise counsellor. He is survived by his wife, Alice 
Rupp Bromer, a son, Ralph Shepard Bromer, Jr., 
and a daughter, Catherine Bromer Wren. 

Paut A. BisHop, M.D. 
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THE HEAD AND NECK 


Pneumoencephalography in Tuberculous Meningitis. 
E. L. Foltz and T. F. Sheehy, Jr. Am. Rev. Tuberc. 74: 
835-855, December 1956. (University of Washington 
School of Medicine, Seattle 5, Wash.) 

In children, a severe basal leptomeningitis due to 
involvement of the meninges by tuberculosis often re- 
sults in hydrocephalus, because access to the subarach- 
noid space over the hemispheres is blocked by basal 
adhesions. The present paper deals with the early use 
of pneumoencephalography in patients admitted with 
tuberculous meningitis. Twenty-two adults and 
twenty-five children are included in the study. Pneu- 
moencephalography was carried out unless contraindi- 
cated by evidence of a mass lesion in the posterior fossa 
or by severe papilledema; in these groups, ventriculog- 
raphy was done under local anesthesia. When ab- 
normalities were found which were believed to be pro- 
gressive in nature, the pneumoencephalogram was re- 
peated at intervals indicated by clinical change. These 
intervals ranged from two to six months. 

There was a striking difference in the findings between 
adults and children. Progressive communicating hy- 
drocephalus was found in only 1 adult but was pres- 
ent in 15 0f 25children. In 2 other children communi- 
cating hydrocephalus occurred but underwent spon- 
taneous arrest. An attempt to evolve recognizable 
signs and symptoms of hydrocephalus which would per- 
mit clinical prediction of early changes in this condition 
was unsuccessful. Eight deaths occurred in the group 
of pediatric patients, all of whom had moderate or ad- 
vanced hydrocephalus. 

Therapy was started on an average of sixteen days 
after the onset of meningitis in both the hydrocephalic 
and nonhydrocephalic children. Delay of treatment 
within the sixteen-day period seemed to have no effect 
on the incidence of hydrocephalus. In 5 patients hy- 
drocephalus developed from one to three and a half 
years after the cerebrospinal fluid findings had become 
normal. Surgical treatment was used to decompress 
the ventricles where indicated. 

The authors believe that pneumoencephalography 
is indicated early in tuberculous meningitis and 
should be repeated if necessary. In no instance did 
this examination cause any exacerbation of the disease. 
It made it possible to obtain an early diagnosis of hy- 
drocephalus and to determine whether or not it was 
progressive. It was also found to be of prognostic 
value, since only patients with hydrocephalus died as a 
result of the disease, while in those without hydro- 
cephalus, recovery was complete. 

Thirty-three roentgenograms; 5 tables. 

Joun H. Junut, M.D. 
University of Wisconsin 


Value of the Midline Planigram for Diagnosis of a 
Midline Brain Tumor. A Case Report of Metastatic 
Tumor, Optic Chiasm. Bert H. McBride and Edward 
C. Elsey. Ohio State M. J. 53: 545-547, May 1957. 
(E. C. E., Christ Hospital, Cincinnati 19, Ohio) 

The authors report a case of a midline brain tumor in 
a 68-year-old male to illustrate the value of the mid- 
plane planigram. Roentgenograms of the skull showed 
a faint pineal calcification in the midline. Pneumoen- 


cephalographic studies were inconclusive, but a lateral 
midline planigram revealed a rounded mass in the an 
terior portion of the third ventricle, measuring 25 em 
in diameter. At craniotomy, an inoperable tumor of 
the optic chiasm and third ventricle was found Av- 
topsy showed this to be metastatic from an adenocar- 
cinoma of the adrenal. 
Three roentgenograms; 1 photograph. 


A Lesion of the Anterior Condyloid Canal Demon. 
strated by Tomography. G. Candardjis. Radiol, clin 
26: 130-135, May 1957. (In French) (Institut uni. 
versitaire de Radiologie, Geneva, Switzerland) 

The case presented by the author shows what may 
be accomplished by meticulous tomography of the 
cranium, as described by Herdner in his book Traité 
technique de tomograpiie osseuse (Paris, Masson et 
Cie, 1953. Reviewed in Radiology 63: 746, 1954), 

A 42-year-old man had a right hemiparalysis and 
atrophy of the tongue. The remainder of the examina- 
tion was essentially negative. The positive findings 
immediately directed attention to a hypoglossal nerve 
lesion. The usual roentgen examination of the cervical 
spine and the cranium disclosed nothing of interest, with 
the possible exception of a faint shadow projected upon 
the region of the right sphenoid sinuses in the submen- 
tovertical projection. Certainly, no bone destruction 
was visualized. Minute tomographic exploration 
showed destruction of the anterosuperior part of the 
occipital condyle on the right, with its anterior condyl- 
oid canal. Surgery revealed an infiltrating lesion in- 
terpreted on biopsy as ‘‘spinocellular epithelioma.” 

Two roentgenograms; 1 photograph; 2 diagrams 

CHRISTIAN V. Crmmrno, M.D. 
Fredericksburg, Va. 


Carotid Angiography. A Small-Dose Technic. Ca- 
pers Smith. Neurology 7: 163-168, March 19957. 
(University of North Carolina Medical School, Chapel 
Hill, N. C.) 

Although individual susceptibilities undoubtedly 
vary and although there is no clear evidence of a thresh- 
old of toxicity, it is known that larger doses of con- 
trast medium, rapidly repeated, are more harmful to 
the brain than small amounts given at ten to fifteen 
minute intervals. It is therefore reasonable to use the 
smallest dose compatible with efficiency and to separate 
the injections as widely as possible. 

Sixty-three consecutive angiographic examinations 
were performed in 50 patients, with Diodrast 35 per 
cent. In 56 of these, a technic employing a maximum 
single dose of 5c.c. and a maximum total dose of 30 c.c., 
with a time interval of ten to fifteen minutes between 
injections, was followed. Fifty of the 56 angiograms 
made with the small-dose technic were of diagnostic 
quality. A grand mal seizure in a known epileptic was 
the only intracerebral complication. ; 

In the remaining 7 patients, the above technic was 
violated. In all of these cases the diagnosis had been 
made by the small-dose method, but larger doses of 
contrast material were injected in the hope of getting 
better delineation of the lesions. In 1 patient, witha 
large arteriovenous malformation, 10 c.c. of medium 
demonstrated the extent of the lesion better than 5 cc. 
In another, an aneurysm of the anterior cerebral artery 
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found to fill more completely when the larger dose 
ane. In the other 5 cases, no additional informa- 


tion was obtained. One temporary hemiplegia de- 
veloped during angiography and one death occurred 
three and one-half days after the study. 

The authors conclude that a technic employing 5 c.c. 
of 35 per cent Diodrast, given at intervals of not less 
than ten minutes, is as satisfactory as one calling for 
larger quantities of contrast material. 

Five roentgenograms. 


Pterygoid Plexus Venography. Robert Schobinger, 
Franz P. Lessmann, and Frank C. Marchetta. Acta 
radiol. 47: 341-344, May 1957. (Roswell Park Memor- 
ial Institute, Buffalo, N. Y.) 

The authors describe an interesting utilization of 
intraosseus venography for demonstrating venous path- 
ways of the pterygoid fossa. 

A 16- or 18-gauge Rosenthal bone-marrow needle is 
introduced into the medullary cavity of the mandible 
through the inferior edge, so as to secure its position in 
the vertical axis of the lower jaw. Under local anes- 
thesia, 8 ml. of Hypaque is injected. A radiograph to 
verify the patient’s position and one made in the oblique 
projection during the injection of the last 1 or 2 mi. of 
medium are obtained. 

The roentgenograms reproduced demonstrate several 
small submental veins and branches of the facial and 
alveolar veins. Most of the medium filled the pterygoid 
venous plexus, which is a group of veins located poste- 
riorly along the superior aspect of the ascending ramus 
of the mandible and between the condyle and the coro- 
noid process. This plexus covers the inner surface of 
the internal pterygoid muscle and surrounds the exter- 
nal pterygoid muscle. It receives branches which cor- 
respond with and accompany the branches of the in- 
tenal maxillary artery, 7.e., vidian, pterygopalatine, 
sphenopalatine, infra-orbital, posterior superior dental, 
posterior palatine, buccal, deep temporal, pterygoid, 
masseteric and inferior dental veins, and the vena comi- 
tes of the middle meningeal artery. The pterygoid 
plexus is a tributary of the internal maxillary vein, and 


communicates freely with the facial vein, and with the. 


cavernous sinus by branches through the foramen ovale, 
foramen lacerum medium, and foramen Vesalii. 

While the authors do not enter upon any clinical 
speculations, they do suggest that the radiologic dem- 
ostration of the pterygoid plexus may prove of value 
in the presence of certain morbid processes affecting the 
head and neck area. 

Three roentgenograms. 

JAMEs F. Martin, M.D. 
Bowman Gray School of Medicine 


Studies of the Pharynx. I. Poliomyelitic Disabilities 
ifthe Upper Pharynx. II. Poliomyelitic Disabilities of 
the Lower Pharynx. James F. Bosma. Pediatrics 19: 
81-907, May 1957; 1053-1078, June 1957. (1940 
South Second East, Salt Lake City 15, Utah) 

The increasing relative and absolute incidence of 
sulbar poliomyelitis has provided a valuable opportu- 
uty for the study of neurologic impairment of the 
pharynx. Over a period of seven years the author has 
‘el @ succession of patients with poliomyelitic dis- 
ability in the area of the pharynx, on whom he has ob- 
lamed clinical and photographic studies of the visible 
jharynx and the external neck and fluoroscopic and 

ential roentgenographic studies. The first 
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installment of his report is particularly concerned with 
related impairments of swallowing and of speech which 
result from deficient motor control of the oropharyngeal 
and the palatopharyngeal orifices. The study includes 
9 normal children and 27 children with impairments in 
control of the upper pharynx. 

The extreme detail and extent of this article preclude 
any credible abstract. The interested reader is urged 
to obtain and study this most complete work. 

Thirty-eight roentgenograms; 1 table. 

In a second installment the author considers the 
motor disabilities in the lower pharynx associated with 
poliomyelitis. These include laxity of the walls of the 
hypopharynx, persistent closure of the hypopharyngeal 
sphincter, and abnormalities of performance of the 
laryngeal aditus incident to swallowing. These dis- 
abilities are integrally related to the general motions of 
constriction and elevation of the pharynx-tongue- 
hyoid-larynx composite. 

Performance of the hypopharynx was observed clini- 
cally and roentgenologically during oropharyngeal in- 
flation, phonation, and swallowing in a group of 20 nor- 
mal subjects and 27 patients recovered incompletely 
from bulbar pharyngeal poliomyelitis. The varied 
motor disabilities of the hypopharynx resulting from 
poliomyelitis are classified, with indication of the par- 
ticular muscular paralyses causing certain of these enti- 
ties of disability. Impairment of the suspensory mus- 
culature, disability of the constrictor musculature, and 
persistent closure of the hypopharyngeal sphincter are 
discussed at length, and illustrative cases are presented. 

Recent contributions to physiologic and clinical un- 
derstanding of the act of swallowing are reviewed. The 
total failure of swallow in poliomyelitis is not completely 
explained by familiar paralytic phenomena and possible 
alternative explanations of contracture or sclerosis of 
the sphincter muscles, distortions of afferent elements 
of the swallow reflex, disability of a swallow center, or of 
functional impairment must be considered. 

Again the author has discussed the above categories 
in great detail with profuse roentgenographic illustra- 
tions. The paper should be read in the original. 

Thirty-one roentgenograms. 

Joun P. Fotopoutos, M.D. 
Hartford, Conn. 


Foreign Bodies of Food Passages Versus Calcifica- 
tion of Laryngeal Cartilages. Harry Zoller and Elea- 
zar R. Bowie. Arch. Otolaryng. 65: 474-478, May 
1957. (150 Baronne St., New Orleans 12, La.) 

Several cases are presented in which calcification of 
laryngeal cartilages, in patients with a history of swal- 
lowing a chicken bone, roentgenographically simulated 
a foreign body. The authors call attention to the fact 
that at about twenty years of age ossification or calci- 
fication occurs in the hyaline cartilages of the larynx, 
namely, the thyroid, cricoid, and arytenoids, and the 
small triticeous cartilages of the lateral hyothyroid liga- 
ments. It is rather the exception, however, to have a 
sufficient content of bone in the cartilages to visualize 
them completely. More frequently the lateral roent- 
genogram of the neck reveals isolated, linear zones of 
calcific density in the dorsal extremities of the laminae 
of the thyroid and the dorsal portion of the cricoid. 
These isolated areas of calcification so often superim- 
posed on the food passages give one the impression of a 
foreign body. Their recognition by the endoscopist and 
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roentgenologist may make an esophagoscopy unneces- 
sary. 
Eight roentgenograms. 


Diagnosis of Metastasizing Thyroid Adenoma. H.- 
J. Gombert and W. Kloppe. Fortschr. a. d. Geb. d. 
Réntgenstrahlen 86: 567-575, May 1957. (In Ger- 
man) (Stadt. Krankenhaus, Lynarstr. 12, Berlin-Span- 
dau, Germany) 

Metastasizing thyroid adenoma is a rare condition, 
constituting as little as 2.4 per cent of all malignant 
thyroid neoplasms. Only 4 cases could be discovered 
by the authors in a large hospital during the last twenty 
years. 

The tumor develops late in life, mostly after the age of 
forty, and shows predominantly hematogenous spread. 
Metastasis is usually to the osseous structures of the 
pelvis, the ribs, sternum, and especially the skull, with 
the production of osteolytic lesions. Pulmonary and 
pleural seeding has also been reported. A large blood 
supply results in a soft and spongy consistency of the 
metastatic masses, which may show pulsation when pro- 
truding externally. Very slow growth of both the pri- 
mary and the metastatic tumors is characteristic. 
Clinically and roentgenologically the condition cannot 
be differentiated from the Langhans struma or from 
other malignant thyroid tumors. Tracer studies have 
not been reliable, and a definite diagnosis can only be 
made histologically. 

Four cases are briefly reported, all in females, of forty- 
five, eighty-two, sixty-nine, and seventy-five years, 
respectively. In 3 patients metastatic masses in the 
skull were the prominent feature. In the last patient of 
this group the slow growth of the metastatic lesion could 
be observed over a period of four years. There was 
complete loss of hair over the highly vascularized, soft 
bulging tumor. At autopsy, pulmonary and pleural 
metastatic lesions were also observed. In the remain- 
ing case, metastatic lesions were found in the sternum, 
lung, and mediastinum, but not in the skull. 

Seven roentgenograms; 7 photomicrographs; 4 
photographs. ERNEST Krart, M.D. 

Northport, N. Y. 


THE CHEST 


Differentiation of Right-Upper-Lobe Pneumonia 
from Bronchogenic Carcinoma. William M. M. Kirby, 
Wayne S. Waddington, and Byron F. Francis. New 
England J. Med. 256: 828-833, May 2, 1957. (W. M. 
M. K.., Indiana University School of Medicine, Indian- 
apolis, Ind.) 

Twenty-three patients out of a group of more than 
500 treated for bacterial pneumonia were found to have 
partial collapse and delayed resolution in the right upper 
lobe. The radiographic appearance was similar to that 
seen in some cases of bronchogenic carcinoma, though 
the clinical picture was different in several respects. 
In all cases, the illness was of sudden onset, and there 
were two or more of the other manifestations of an acute 
bacterial pneumonia, namely, fever, chills, pleuritic 
chest pain, and the production of rusty sputum. 
Twenty-two of the 23 patients suffered from chronic 
alcoholism. 

Sputum studies and bronchoscopy were performed 
after three or four weeks in most instances, and in some 
a sealene node biopsy was also done. Although the 
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tests were negative, the possibility of a 

plasm was seriously considered, and in — ah 
cases thoracotomy was recommended. In 2 of th 

earlier cases, lobectomy was performed and no linn 
of tumor was found. 

In most cases there was a gradual clearing of the pul 
monary infiltrations over a period of two to six months 
At the end of that time, the pulmonary parenchym, 
appeared virtually normal, although in 2 Patients 
stringy infiltrations persisted for more than a year 

In contrast to the sudden onset of an acute bacteria 
pneumonia, the symptoms of carcinoma usually appear 
insidiously, with a gradual increase of cough and sputum 
over a period of several weeks or months. To produce 
an x-ray picture similar to that caused by a widespread 
bacterial pneumonia, it is usually necessary for a tumor 
involving the right upper main-stem bronchus to have 
reached considerable size. In such cases, the tumor can 
almost always be visualized through a bronchoscope or. 
if it cannot, examination of sputum or bronchial wah. 
ings is very likely to be positive for tumor cells, 

Awareness of this possibility of partial collapse and 
delayed partial resolution after bacterial pneumonia of 
the right upper lobe makes it possible to avoid unneces- 
sary thoracotomy. It is of interest that these same 
phenomena were observed, though less frequently, in 
the left upper, right lower, and right middle lobes, 

Eight roentgenograms. ALviNn S. SgceL, M.D. 

Cleveland City Hospital 


Bronchial Adenoma. Kenneth Fraser. Brit. J. 
Surg. 44: 570-581, May 1957. (Hairmyres Hospital, 
Glasgow, Scotland) 

The author reviews the literature and reports 12 cases 
of bronchial adenoma of the carcinoid variety. Bronchial 
adenoma rarely occurs distal to the main lobar bronchi. 
It probably originates in the acini as contrasted with 
carcinoma, which arises from duct epithelium. 
Womach and Graham (Arch. Path. 26: 165, 1938) at- 
tributed it to faulty bronchial bud development. 

Adenoma is seen more frequently in females (10 of the 
author’s series) and usually before the age of forty, 
particularly between twenty and thirty, though it can 
occur at almost any age. The symptoms are likely to 
be of long duration, suggesting a chronic recurrrent 
condition. Those most commonly seen are cough, 
hemoptysis, and obstructive or infectious phenomena. 

Roentgenograms may show a shadow, usually near 
the root of one lung, with atelectasis of a segment or 
lobe distally. The shadow is usually circumscribed 
and well defined but it may be partially or completely 
obscured by the area of atelectatic lung. Lipiodol in- 
stillations may be of help in outlining a blocked segment 
of the bronchial tree. she: 

The gross features of the tumor are so characteristic 
that the diagnosis is often suggested on bronchoscopy, 
even prior to biopsy. The picture is one of partial or 
complete occlusion of a stem bronchus to a lung or lobe 
by a lobulated pink, red, or purplish mass. The over- 
lying bronchial mucosa is usually intact. In some cases 
the tumor may be compared to an iceberg, in that the 
visible portion is much smaller than the portion lying 
within the lung substance but outside the bronchus. 
A small intrabronchial portion may be joined to the 
mass within the lung by a narrow pedicle, producing 4 
dumb-bell formation. 

Histologically there are packed cuboidal or columnar 
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cells, one to two layers in depth, which may surround a 
central space. Mitotic figures are rare. The surface 


: vered by ciliated epithelium. An occa- 

pop shows histological features of both the 

carcinoid and cylindromatous type of adenoma. To be 

differentiated from bronchial adenoma are unresolved 
onia and abscess. 

The treatment is surgical, usually lobectomy or pneu- 
monectomy. In a few poor-risk patients removal 
through the bronchoscope may suffice, but this necessi- 
tates frequent bronchoscopic checkups. : 

Prognosis is good, with 88 per cent five-year survivals. 
The outlook is less favorable for the cylindromatous 
type, With only 50 per cent five-year survivals. 

Kighteen roentgenograms, 9 photomicrographs; 9 
photographs. Pau. Massik, M.D. 
Quincy, Mass. 


A Limited Clinical, Pathologic, and Epidemiologic 
Study of Patients with Pulmonary Lesions Associated 
with Atypical Acid-Fast Bacilli in the Sputum. Horace 
B. Crow, Coleman T. King, C. Edwin Smith, Raymond 
F. Corpe, and Ingrid Stergus. Am. Rev. Tuberc. 75: 
199-222, February 1957. (Battey State Hospital, 
Rome, Ga.) 

Sixty-nine patients with pulmonary disease associ- 
ated with atypical acid-fast bacilli in the sputum were 
admitted to the Battey State Hospital, Rome, Ga., 
from 1950 through August 1955. In 64 cases the or- 
ganisms were nonphotochromogens, in 3 they were 
classified as scotochromogens, and in the other 2 they 
were unclassified. The disease did not appear to be 
contracted from patients who had been treated with 
isoniazid, although most of the organisms were found to 
be partially resistant to that drug prior to treatment. 
Furthermore, the response to chemotherapy was poor. 
The familial incidence of tuberculosis, or conditions 
simulating tuberculosis, was low in the group, and a 
study of their contacts revealed less pulmonary disease 
than would be expected from a group of tuberculous 
patients in whom the organisms are atypical. The in- 


cidence of infection by the atypical organisms was found . 


to be very low in Negroes. Most of the patients were 
over forty years of age. No extrapulmonary disease 
wasfound in any of them. In 7 cases the surgical speci- 
mens were studied following resection and the findings 
were those of tuberculosis or a disease indistinguishable 
from it. Acid-fast bacilli were obtained from all of 
these specimens, and in 6 of the 7 cultures were positive 
for atypical microbacteria. 

Chest roentgenograms revealed pulmonary disease in 
67 of the 69 patients. The other 2 had evidence of 
bronchial disease. The findings in all were indistin- 
guishable from those of pulmonary tuberculosis. The 
disease was classified as far advanced in 64 per cent of 
the patients, most of whom had cavitation, and as 
moderately advanced in 24.5 per cent. The roentgeno- 
maphic response to chemotherapy was not as good as 
would be expected with tuberculosis caused by typical 
organisms, Fifty-six patients were given antimicrobial 
therapy for three months or longer. In this group 
the disease became worse in 14 patients and was un- 
changed in 13; slight improvement was found in 18, 
moderate in 4, and marked improvement in only 7. 

Five illustrations; 17 tables. 

Joun H. Juur, M.D. 
University of Wisconsin 
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Minimal Pulmonary Tuberculosis in Military Per- 
sonnel: World War II. James J. Waring and William 
H. Roper. Am. Rev. Tuberc. 75: 1-40, January 1957. 
(J. J. W., 4200 E. Ninth Ave., Denver 20, Colo.) 

This paper reports an extensive study of 967 patients 
with minimal pulmonary tuberculosis. The investiga- 
tion was started in January 1944, the last patient was 
included in June 1946, and the observations were com- 
pleted in September 1949. The average follow-up 
was fifty-two months for each patient, and each one was 
examined three to six times annually for no less than 
three years. Two-thirds of the series had active mini- 
mal tuberculosis and the others had apparently inactive 
tuberculosis at the time of the first study. The condi- 
tion improved in one-third of the active group and 
became worse in two-thirds during the period of obser- 
vation. In the inactive group, 78 per cent remained 
apparently inactive, 9 per cent experienced relapses fol- 
lowed by improvement, while 13 per cent had relapses 
with subsequent worsening. Thirty-five persons died 
during the study, 20 of tuberculosis. 

Roentgenographic evidence of stability, or instability, 
was found to be of more value than the size and number 
of pulmonary lesions. When calcification was present 
in the parenchymal lesions, the patients did somewhat 
better than would be expected on the basis of chance. 
It was found that the probability of relapse was great 
in patients with histories of pleural effusion, with pre- 
vious extrathoracic tuberculosis, and in patients who 
had less than six months of rest treatment (observa- 
tions made before chemotherapy became available). 
Assignment to light duty within the United States 
seemed to protect the patient with apparently inactive 
disease, but the type of duty did not affect those with 
active tuberculosis. At the end of the observation 
period, 59 per cent of the patients in whom active tu- 
berculosis was diagnosed at the time of the first clinical 

examination were alive and well; 77 per cent of those 
with apparently inactive disease were alive and well. 

Twenty-four tables. Joun H. Juni, M.D. 

University of Wisconsin 


A Peculiar Aspect of Basal Pulmonary Emphysema in 
Atelectasis. Carlo De Chiara and Antonio Di Sieno. 
Radiol. clin. 26: 135-139, May 1957. (In Italian) (Via 
Annunciata 7, Milan, Italy) 

The authors discuss the indirect evidence for atelec- 
tasis in the pulmonary base. Compensatory emphy- 
sema with secondary changes of the vascular pattern 
and with increased sharpness of the cardiac shadow are 
well known. The authors describe another aspect of 
this compensatory emphysema that has not previously 
been noted and which, in their experience, is a constant 
accompaniment, whether the atelectasis is in the lower 
or upper lobe. This sign, found only where the dia- 
phragm has maintained its curvilinear contour and its 
normal mobility, is a fine hair-like line, arcuate, concave 
superiorly, taking its origin laterally from the costo- 
phrenic sulcus, continuing beneath the hemidiaphrag- 
matic contour (about 2 cm. below it), and then rising 
medially to merge with the lateral margin of the atelec- 
tasis when this involves the inferior lobes. This line 
circumscribes a zone of relative transparency against 
the diaphragmatic opacity, grossly oval in shape, with 
its long axis transversely disposed. Its superior border 
is the hemidiaphragmatic contour. The line is easily 
differentiated from the posterior pleura, in respect to its 
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origin, course, and contour. Aside from the anatomic 
differences, the line being discussed is visible on stand- 
ard roentgenograms, especially those made with higher 
voltages; the shadow caused by the pleural reflection is 
better seen with a grid and with the patient supine. 
Three roentgenograms. 
CHRISTIAN V. CrmMIno, M.D. 
Fredericksburg, Va. 


Pulmonary Alveolar Microlithiasis. Rodman B. 
Finkbiner, John P. Decker, and David A. Cooper. Am. 
Rev. Tuberc. 75: 122-134, January 1957. (Division of 
Medicine, Pennsylvania Hospital, Philadelphia 7, 
Penna. ) 

Pulmonary alveolar microlithiasis is a rare disease of 
uncertain etiology, in which intra-alveolar calcifications 
result in marked roentgenographic alteration in the ap- 
pearance of the lungs in patients with few symptoms 
and signs. Pulmonary function studies indicate that 
gaseous exchange is impaired and the lungs are small 
and rigid. The authors’ patient had been employed as 
a grinder in a brick factory for a period of one year but 
the histopathologic findings on lung biopsy were defi- 
nitely those of intra-alveolar concretions and not of 
pneumoconiosis. 

From the roentgenographic point of view, this disease 
must be differentiated from the benign pneumoconioses 
such as siderosis, stannosis, baritosis, etc., and from the 
calcification sometimes found in patients with mitral 
stenosis. 

Two roentgenograms; 4 photomicrographs. 

Joun H. Juni, M.D. 
University of Wisconsin 


Pulmonary Histiocytosis X. William Weiss and 
Dale Gordon Johnston. Am. Rev. Tuberc. 75: 319- 
325, February 1957. (Philadelphia General Hospital, 
Philadelphia 4, Penna.) 

The term histiocytosis X was coined by Lichtenstein 
to describe the inflammatory histiocytosis associated 
with several clinical syndromes, including Letterer- 
Siwe disease, Hand-Schiiller-Christian disease, and 
eosinophilic granuloma. Involvement of the lung is 
uncommon, but a number of cases have beeen reported 
in recent years. 

The authors’ patient was a 22-year-old white male 
who complained of transient attacks of chest pain of 
pleural type, eventually associated with spontaneous 
pneumothorax. The first roentgenogram of the chest 
revealed the pneumothorax; three months later, bilat- 
eral pneumothorax occurred. At that time infiltra- 
tions were noted in both lungs, demonstrable as small 
patchy densities which were more prominent in the up- 
per fields. In the left subclavicular area several cyst- 
like lesions, described as resembling a honeycomb, were 
noted. These were more clearly visualized on a plani- 
gram. Right thoracotomy and lung biopsy was done in 
November 1954, and in March 1955 a left thoracotomy 
was performed. The pleura was abraded with gauze 
during each operation to prevent further spontaneous 
pneumothorax. 

Grossly the lung was studded with numerous small 
vesicles varying from 5 to 10 mm. in diameter, and con- 
tained a number of palpable nodules of similar size. 
The pathologic diagnosis was pulmonary histiocytosis. 

Roentgen therapy was given to the right lung in the 
amount of 1,000 r in air over a period of two weeks. 
This was used after cortisone and corticotrophin had 
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been tried without altering the course of the disease 
No roentgenographic difference in the lungs could be 
demonstrated following the irradiation, A year aft 
the second thoracotomy signs and symptoms of din 
betes insipidus developed. ‘ 
The patient was studied on several other Occasions 
but no definite etiologic agent was ever found on bacter. 
ial and viral studies. The pathogenesis of the cyst-like 
spaces resulting in the honeycomb appearance jg not 
clear. Some authors suggest that the Cystic spaces 
are caused by weakening of the bronchiolar Walls by 
the granulomatous infiltrate, while others believe that 
they are secondary to central necrosis in the nodular 
granulomatous lesions, followed by cystic expansion, 
Two roentgenograms; 2 photomicrographs. 
Joun H. Junt, M.D, 
University of Wisconsin 


Chronic Disseminated Histiocytosis X (Schiller. 
Christian Disease) with Pulmonary Involvement and 
Impairment of Alveolar-Capillary Diffusion. Attilio D, 
Renzetti, Jr., Gerard Eastman, and J. Howland Auch. 
incloss, Jr. Am. J. Med. 22: 834-840, May 1967. 
(J. H. A., 150 Marshall St., Syracuse 10, N. Y.) 

The authors present a case of chronic disseminated 
histiocytosis X in which pulmonary involvement was 
documented roentgenologically from its onset and 
studies of pulmonary function were carried out before 
and during treatment with adrenocortical steroids. 

The findings in this instance indicate that dissemi- 
nated histiocytosis X should be considered among the 
diagnostic possibilities in cases of diffuse pulmonary 
disease of unknown etiology and, in addition to the 
usual studies, scalenus node biopsy and an x-ray survey 
of the entire skeleton should be carried out. 

Since Pitressin adequately controlled the symptoms 
resulting from pituitary involvement in the authors’ 
case, it is possible that therapy directed at the granulo- 
matous process may have avoided or delayed the fatal 
result of the pulmonary involvement. The pulmonary 
lesions reported as eosinophilic granuloma have been 
observed to clear spontaneously or after treatment with 
radiation, or ACTH, or cortisone. The lung infiltra- 
tion, however, has also been noted to remain and pro- 
gress despite the use of radiation or steroid therapy. It 
is of interest that when such lesions have been demon- 
strated by lung biopsy to be granulomatous rather than 
fibrotic, they have responded to either form of therapy. 
In a case reported by Childers et al. (Ann. Int. Med. 
42: 1297, 1955. Abst. in Radiology 66: 639, 1956), a 
return of pulmonary function to normal one year after 
radiation therapy was demonstrated. These findings 
suggest that, in a manner similar to that observed in 
Boeck’s sarcoid, both the physiologic defect and the 
parenchymal infiltration may be reversible when the 
pathologic process is cellular. Since severe pulmonary 
functional impairment leading to death may result 
when fibrosis occurs, it would seem advisable to treat 
the pulmonary lesions of this disease when these 
progress or exhibit no tendency to regression during ob- 
servation. 

Six roentgenograms; 1 photomicrograph ; 1 chart. 


Bronchospasm in Bronchography. Thomas H. Hew- 
lett, Anthony J. Puglisi, and Warner F. Bowers. J 
Thoracic Surg. 33: 609-616, May 1957. (W. F. B, 
Brooke Army Hospital, Fort Sam Houston, Texas) 

Bronchospasm occurring during the performance of 
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may lead to misinterpretation of x-ray 

aie 4 ‘as ~d cent) of 79 brochographic studies 
reviewed by the authors bronchospasm occurred and 
led to an initial radiologic diagnosis of bronchiectasis. 
Repeat bronchograms were obtained in each case be- 
cause the clinical history was not consistent with that 
and the second examinations showed 
the inadequacy of single bron- 
ograms i atients with atypical clinical histories 
> Ss dieapeatically demonstrated. A number of 
convincing roentgenograms add emphasis to this ob- 


interpretation, 
normal filling Thus, 


ation. 
The authors attribute the bronchospasm to drug al- 


lergy, inadequate sedation and anesthesia, and the ir- 
ritation of bronchoscopy. Three of the 7 patients gave 
histories suggestive of asthma. In the second examina- 
tions, a topical anesthetic was employed, which was ap- 
parently more efficient and was evidently significant in 
eliminating een. . . . . 

The principal differential points in radiographic in- 
terpretation are: more alveolar filling distal to the 
level of obstruction with bronchospasm than with 
bronchiectasis; more crowding of bronchial radicals 
with bronchiectasis; complete loss of normal tapering 
tendency in bronchiectasis; proximal bronchial - nar- 
rowing never seen in bronchospasm but may be present 
in bronchiectasis. 

Conference reading of bronchograms is advocated as 
a means of preventing mistakes which might arise from 
misinterpretation of films. 

Twelve roentgenograms. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Roentgen Aspects of Exudate and Blood Clot Masses 
in Pleural Cavity Formed after Thoracic Surgery. K. 
Meinardus. Fortschr. a. d. Geb. d. Réntgenstrahlen 
86: 592-597, May 1957. (In German) (Universitats- 
Réntgeninstitut des Biirgerspitals, Basel, Switzerland) 

With the €ver increasing indications for thoracic 
surgery, a constant refinement of the roentgenologic 
chest diagnosis has become necessary, especially in 
postoperative conditions. An analysis of some of the 
unusual roentgen findings has been made by the author. 

Following lung surgery the thoracic cavity contains 
more or less air and fluid. After lobectomy, the remain- 
ing lobe will appear clouded, with edema and atelecta- 
sis playing a causative role. The lung tissue. however, 
tends to expand rapidly so that it will occupy most of 
the chest cavity, while pleural effusion usually becomes 
quickly absorbed. If a postoperative hydropneumo- 
thorax remains for any length of time, thick fibrinous 
masses will coat the parietal and visceral pleura, inter- 
fering with the expansibility of the lung. In such in- 
stances marginal clouding of varying thickness is seen 
alongside the chest wall and over the partly collapsed 
lung. After pneumonectomy, the thoracic cavity fills 
gadually with serofibrinous exudate, which leads to a 
ibrothorax within a few months. 

Five cases are reported with atypical postoperative 
chest findings. In the first case a lobectomy had been 
performed for cavernous lesions in the left upper lobe. 
The affected lobe was densely adherent to the interlobar 
fssure and the hilus. Postoperatively, the left upper 
chest was filled with a large oval mass, which was 
slightly separated from the partly expanded lower lobe. 
This was interpreted as a coagulum arising from the bed 
the severed adhesions. Two months later there was 
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good expansion of the left lower lobe, with residual 
pleural thickening in the left upper chest. 

In the second case pneumonectomy had been per- 
formed for cavernous lesions. There were thick ad- 
hesions of the left upper lobe. Postoperative roent- 
genograms showed a hydropneumothorax and massive 
pleural thickening in the posterior portion of the chest 
cavity. Special lateral views taken in prone position 
revealed a wavy contour of the massive density which 
suggested a gelatinous consistency. Four weeks later 
findings were unchanged and needle biopsy revealed 
exudate and coagulated blood. 

In the third case there had been a left upper lobec- 
tomy for cavernous lesions, but adhesions noted at the 
time of the operation were minimal. Sixteen days post- 
operatively the left lower lobe was only partly expanded 
and was covered by a broad zone of increased density 
which was sharply demarcated from the air space an- 
teriorly. This was believed to be due to organized 
exudate and blood coagula. Three months later the 
pneumothorax had disappeared, but pleural thickening 
remained. 

In the fourth case the esophagus had been resected 
for a high gastroesophageal anastomosis, and in the fifth 
case the apical posterior segment of the left upper lobe 
had been excised because of cavernous lesions. In both 
instances postoperative roentgenograms revealed 
transient organized exudate and coagula in the visceral 
and parietal pleura, resembling the findings in the first 
3 cases. Localized fluid levels were also observed. 

Eight roentgenograms. Ernest Krart, M.D. 

Northport, N. Y. 


Primary Mediastinal Cysts and Neoplasms in In- 
fants and Children. F. Henry Ellis, Jr., and James W. 
DuShane. Am. Rev. Tuberc. 74: 940-953, December 
1956. (200, 1st St., S.W., Rochester, Minn.) 

Roentgenograms and pathologic specimens of 58 
primary mediastinal cysts and neoplasms seen in in- 
fants and children at the Mayo Clinic, between January 

1935 and May 1956, were studied. Metastatic tumors, 
mediastinal lymphoma, and hyperplastic thymus glands 
were not included. 

Some definite differences were noted between the 
tumors found in these children and those reported in 
adults. Neurogenic tumors comprised nearly 33 per 
cent of the lesions; ganglioneuromas were found to be 
more common than neurofibromas, in contrast to the 
ratio in adults. All of the neurogenic tumors occupied 
the posterior mediastinum. The neurofibromas tended 
to be rounded, while the ganglioneuromas appeared 
more elongated. An exception to this rule was noted 
in the case of neurofibromatosis, where the mediastinal 
neurofibromata tended to be large and lobulated. 

Teratoid tumors comprised nearly 28 per cent of the 
group and were somewhat more common than reported 
in adults. The patients with teratoid tumors tended 
to be symptomatic, with cough, dyspnea, and chest 
pain as the common complaints. In contrast, the pa- 
tients with neurogenic tumors were usually asympto- 
matic. As in adults, the teratoid tumors were found to 
lie anteriorly. Many of them contained calcium in scat- 
tered masses and half of them were very large, occupy- 
ing nearly half of the thorax. 

Enterogenous cysts were third in frequency, compris- 
ing 17 per cent of the group. Of these, 5 were broncho- 
genic in origin, 2 esophageal, 1 gastric, 1 of indetermin- 
ate origin, and 1 a duplication of the alimentary tract. 
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The term “duplication” is used by the authors to indi- 
cate an elongated tubular structure in contrast to a 
more rounded or oval structure, which they term “cyst.” 
Most of the patients in this group were symptomatic, 
though adults with similar lesions are usually without 
symptoms. As in adults, the cystic formations were 
found to lie in the midmediastinum, most commonly 
in the region of the bifurcation of the trachea. 

Vascular tumors comprised nearly 9 per cent of the 
series, which is a very high incidence as compared to 
this type of tumor in older persons. Only 1 patient in 
this group was symptomatic, a child with a malignant 
angiosarcoma. A phlebolith within the tumor was 
found in only 1 patient. With a single exception, the 
vascular tumors were in the anterior mediastinum. 

Four patients had cystic hygroma and in all there was 
a palpable cervical mass in addition to a tumor which 
extended downward into the anterior portion of the 
superior mediastinum from the neck. Four malignant 
tumors which could not be classified were also seen; 
they were considered to be highly malignant sarcomas. 
In contrast to reported series in adults there were no 
instances of mediastinal thyroid, thymoma or celomic 
cyst in this group. 

Fourteen roentgenograms; 4 photographs; 2 tables. 

Joun H. Juni, M.D. 
University of Wisconsin 


Neoplasms of Vascular Origin in the Mediastinum. 
Anwar Balbaa and J.T. Chesterman. Brit. J. Surg. 44: 
545-555, May 1957. (J. T. C., City General Hospital, 
Sheffield, England) 

This article reviews the literature and reports 3 new 
cases of vascular mediastinal tumors. Altogether 66 
cases of this unusual neoplasm have been recorded in 
the literature, with sufficient detail for analysis in 34. 
These latter are presented in tabular form. 

Vascular tumors may occur at any age and are found 
in both sexes equally. Ten of the collected series of 34 
were malignant. Of 14 cases in the third and fourth 
decades, 7 were malignant. Most of the tumors, 
particularly the benign growths, were in the anterior 
mediastinum. Seven tumors were posterior, 2 originated 
in the diaphragmatic muscle, and 9 were pericardial. 

It is difficult to make a preoperative diagnosis, but 
suspicion is increased by the presence of a mass in the 
neck. The mass may pulsate, raising the question of 
aneurysm. The symptoms are those of all medias- 
tinal tumors, i.e., chest pain, cough, and dyspnea, 
Almost all the asymptomatic tumors were benign. 

The roentgenogram usually shows a well circumscribed 
tumor. Fluoroscopically, pulsations are rare, even 
though the mass is seen to pulsate at thoracotomy. If 
the ribs are eroded, the tumor is malignant. Phlebo- 
liths are unusual. Angiocardiography is disappointing, 
probably due to the sparsity of circulation in the tumor. 

The authors believe Stout’s classification of patholog- 
ical types has much to recommend it. This recognizes 
two main types, hemangiopericytoma and hemangio- 
endothelioma, either of which may be benign or malig- 
nant. For benign vascular tumors of the mediastinum 
surgical excision is the treatment of choice. For ma- 
lignant tumors excision may be combined with radio- 
therapy. Irradiation of inoperable growths may afford 


some palliation but the results are not encouraging. 

3 photomicrographs (1 in 
Paut Massix, M.D. 
Quincy, Mass. 


Six roentgenograms; 
color); 3 tables. 
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The Surgical Management of e Intrathoraci 
Goiters: Contributions of Angicceniaaail hon, 
rence Miscall, Richard B. Nolan, Nathaniel Finby and 
Israel Steinberg. J. Thoracic Surg. 33: 637-649 Ma 
1957. (New York Hospital-Cornell Medical Cente 
New York, N. Y.) ’ 

Thyroid gland enlargements or tumors which extend 
substernally into the thorax cannot always be handled 
surgically through a cervical incision alone. The 
ning and execution of therapy are aided considerably by 
study with body-section radiography and angiocardi- 
ography. Five cases are presented which illustrate how 
definition of the anatomic relationships by these means 
affects the plan for surgical approach. 

Superior mediastinal goiters which displace the ir. 
chea and esophagus to the left usually displace the right 
great vessels anteriorly and to the right. The left in. 
nominate vein may be compressed. The trachea is not 
usually concentrically compressed. 

Superior mediastinal goiters which displace the trachea 
and esophagus to the right usually separate and displace 
the great vessels of the two sides in opposite directions, 
The position of the great vessels over the face of the 
tumor definitely limits and dictates the surgical ap. 
proach. 

Superior mediastinal goiters which surround the trachea 
may compress it concentrically. The serious encroach- 
ment upon the airway is further complicated by an ex- 
tensive loss of normal cartilaginous support over the 
entire circumference in the area involved. Tomo- 
graphic survey of the tracheal rings demonstrates such 
changes and may thus prevent removal of the support- 
ing thyroid gland. When airway patency is lost, tra- 
cheotomy is, of course, indicated. 

Sixteen excellent radiographs illustrate these various 
points and clearly show the value of such diagnostic and 
therapeutic planning. Don E. Matruresen, M.D. 

Phoenix, Ariz. 


THE HEART AND BLOOD VESSELS 


Diagnosis and Differential Diagnosis of Interauricular 
Septal Defects. O. Bayer. Schweiz. med. Wehnschr. 
87: 535-540, May 4, 1957. (In German) (I. Medizi- 
nische Klinik des Stadtischen Krankenhauses, Berlin- 
Moabit, Germany) 

The author discusses in detail auricular septal defects 
which occur in three forms: (1) persistent constant 
ostium secundum; (2) persistent ostium primum; (3) 
canalis atrioventricularis communis. Occasionally a 
persistent ostium secundum (foramen ovale) is found 
together with transposition of pulmonary veins. 

The roentgen findings of auricular septal defects are 
fairly characteristic: enlargement of the right side of the 
heart; prominence of the pulmonary segment, 
occurs in all cases of left-to-right shunt; increased pul- 
monary vessels with hilar dance. The auscultatory 
findings are discussed in detail, as well as the changes 
seen in the electrocardiogram. Heart catheterization 
is necessary for confirmation of the diagnosis. 

In the differential diagnosis, all congenital defects 
with increased pulmonary circulation have to be con- 
sidered, such as patent ductus arteriosus, Eisenmenger 
complex, and partial isolated transposition of the pul- 
monary veins. A persistent ductus can be differenti- 
ated clinically. The Eisenmenger complex, on the other 
hand, cannot be ‘diagnosed without catheterization. 
Differentiation between auricular septal defect and mr 
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‘neufficiency or combined mitral lesion is often dial dysfunction was the more important factor. Also, 
Jp Home Here auscultation is useful but not always’ the larger left auricles and the larger heart volumes 
conclusive Fluoroscopy shows deviation of the esoph- seemed to point to myocardial dysfunction. Con- 
agus by the enlarged left auricle in mitral lesions, but versely, higher pulmonary artery pressures and longer 


in auricular septal defect. ; 
* alerential diagnosis between auricular septal defect 


and isolated transposition of pulmonary veins is not 
easy; several methods have been suggested including 
pet analysis of the pressure in the auricles. The 
author stresses the fact that repeated catheterization 
may be necessary to confirm the diagnosis of auricular 
defect before surgery. 
Eight roentgenograms; 13 electrocardiograms. 
Jutrus HEYDEMANN, M.D. 
Chicago, Ill. 


Selective Roentgenographic Contrast Examination 
and Electrokymography of the Left Heart in Experi- 
mental Mitral Insufficiency. Bjérn Nordenstrém, J. P. 
Stamer, Jr., Melvin Figley, and Herbert Sloan. Cir- 
culation 15: 682-688, May 1957. (University of 
Michigan, Ann Arbor, Mich.) 

The authors investigated the feasibility of direct 
visualization, on film, of regurgitant contrast medium 
entering the left atrium after injection into the left 
ventricle by needle puncture. The experiments were 
performed on dogs in which one chorda tendinea had 
been severed to produce mitral valve insufficiency. 
Pre- and postoperative cardioangiograms and electro- 
kymograms were obtained. 

On the films made before the induction of mitral in- 
sufficiency no regurgitation was seen, but the postopera- 
tive study showed marked backflow into the atrium 
and even the pulmonary veins, as well as dilatation of 
the left ventricle. Electrokymographic tracings post- 
operatively showed prolonged inward movement in 
atrial systole, reduction of inward movement during the 
rapid emptying phase of ventricular systole, and the ap- 
pearance of a late systolic peak. 

Ten roentgenograms; 1 photograph; 6 electrokymo- 
grams. Zac F. EnprREss, M.D. 

Pontiac, Mich. 


Myocardial and Valvular Factors in Rheumatic 
Heart Disease with Mitral Stenosis: An Analysis 
Based upon the Combined Techniques of Cardiac 
Catheterization and Sequential Venous Angiocardi- 
ography. Louis A. Soloff, Jacob Zatuchni, and George 
E. Mark, Jr. Am. J. M. Sc. 233: 518-526, May 1957. 
(Temple University School of Medicine and Hospital, 
Philadelphia, Penna. ) 

The combined technics of cardiac catheterization 
and sequential venous biplane stereoscopic angiocar- 
diography were performed in 25 persons with mitral 
stenosis. The purpose was to study the heart status 
in mitral stenosis, and to determine the value of the 
procedure in estimating the significance of myocardial 
and obstructive factors in the production of disability. 

The results indicated that disability depended upon 
obstructive factors in some cases and upon myocardial 
factors in others. The cases could be classified into 
three groups according to intracardiac circulation times 
ad pulmonary artery and wedge pressures; and these 
0 turn indicated whether mitral block or myocardial 
= Was more significant in producing dis- 


Lower intracardiac circulation times and lower pres- 
‘wes in the pulmonary vessels indicated that myocar- 


intracardial circulation times indicated that mitral ob- 

structive factors were most important in producing 

disability. 
One table. Don E. MATTHIESEN, M.D. 


Phoenix, Ariz. 


Association of Transposition of the Great Vessels and 
Rudimentary Right Ventricle, With and Without 
Tricuspid Atresia. Althea Kessler and Paul Adams. 
Pediatrics 19: 851-856, May 1957. (P. A., University 
of Minnesota Medical School, Minneapolis 14, Minn. ) 

The authors present a group of 8 cases with three 
different combinations of congenital cardiac defects but 
with similar clinical findings. In all there was trans- 
position of the great vessels and some obstruction to 
aortic outflow. Five cases showed tricuspid atresia, 
patent foramen ovale, interventricular septal defect, 
an unobstructed pulmonary artery arising from the left 
ventricle, and a small aorta arising from a rudimentary 
right ventricle. Two patients had the same intra- 
cardiac defects as the preceding cases except for absence 
of tricuspid atresia. In the remaining case there were 
tricuspid atresia, patent foramen ovale, and a single 
ventricle giving rise to both great vessels. The aorta 
had a stenotic outflow tract and arose anterior to the 
pulmonary artery. A patent ductus arteriosus was 
present in 5 cases and an infantile type of coarctation of 
the aorta in 4 cases. The aorta was smaller than the 
pulmonary artery in every instance. 

The presenting symptoms, observed at birth or in the 
neonatal period, were usually tachypnea and failure to 
gain weight. Except for one infant of three weeks, 
who died postoperatively, early congestive failure was 
a feature of all cases. Death occurred between the 
ages of three weeks and seven months. Cyanosis was 
absent or minimal. Electrocardiography showed left 
axis deviation in 5 cases. A balanced axis was present 
in 1 case of tricuspid atresia with rudimentary right 
ventricle; right axis deviation in 1 case of single ventri- 
cle with tricuspid atresia and in 1 case of rudimentary 
right ventricle without tricuspid atresia. Peaked P 
waves were present in all leads in all cases. 

Roentgenography revealed marked cardiomegaly in 
every instance. The contour in 4 cases was square in 
the anteroposterior projection with flattening of the 
pulmonary artery segment and angulation of the left 
border. In the others the heart was massive with glob- 
ularcontour. Slight left atrial enlargement was a con- 
stant feature, as was prominence of the pulmonary vas- 
cular markings. 

The intracardiac circulation in these infants is as- 
sumed to have been from the right atrium to left atrium 
to left ventricle. The greater part of the ventricular 
outflow enters the transposed unobstructed pulmonary 
artery and a lesser part goes into the small aorta through 
a rudimentary ventricle or a stenotic outflow tract. 
The pulmonary arteries receive full force of the left 
ventricular pressure, resulting in congested lungs, pul- 
monary hypertension, and eventually increased resist- 
ance to pulmonary blood flow. Mixed blood is sup- 
plied to both systemic and pulmonary circuits. The 
systemic flow is inadequate because of the small aorta 
and its narrowed outflow tract. 

The authors were unable to find reports of any cases 
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similar to their 2 with transposition and rudimentary 
right ventricle without tricuspid atresia or pulmonary 
stenosis. Clinically they were indistinguishable from 
cases of transposition with tricuspid atresia. 

The characteristic roentgen picture in tricuspid atre- 
sia with pulmonary stenosis is a small heart, resembling, 
in the frontal projection, the coeur-en-sabot. In the 
left anterior oblique projection, however, there is often 
a backward projection of the left ventricle and a flat 
anterior border due to the lack of normal right ventric- 
ular prominence. The heart may appear square in the 
frontal projection due to a concavity of the pulmonary 
artery segment and an angular prominence of the upper 
part of the left lower segment. This prominence has 
been shown to be the left atrial appendage displaced 
upward by the large left ventricle. In tricuspid atresia 
with transposition and no pulmonary stenosis the lung 
fields are always congested and the heart large. When 
the electrocardiogram shows left axis deviation and 
peaked P waves in a cyanotic infant this is considered 
almost diagnostic of tricuspid atresia. 

The diagnosis of tricuspid atresia with transposition 
has been made by angiocardiography in 3 cases by 
demonstration of early filling of the left atrium, left 
ventricle, and pulmonary artery, and delayed opacifica- 
tion of the aorta. Faint opacification of the rudimen- 
tary right ventricle may appear after left ventricular 
opacification. 

Prognosis is poorer in tricuspid atresia without pul- 
monary stenosis because the lungs are not protected 
from the high left ventricular pressure. While the pa- 
tient with tricuspid atresia and pulmonary stenosis may 
benefit from a shunt procedure, no operative procedure 
has been devised for tricuspid atresia without pulmo- 
nary stenosis. 

One roentgenogram; 1 table; 1 diagram. 

Joun P. Fotropoutos, M.D. 
Hartford, Conn. 


Value of Oblique and Transverse Axial Tomography 
in the Diagnosis of Coarctation of the Aorta in Adults. 
D. Sichel, J. P. Witz, A. Meyer, and Mme. Voegtlin. 
J. de radiol. 38: 398-404, May-June 1957. (In French) 
(D. S., Service central de Radiologie, Strasbourg, 
France) 

Coarctation of the aorta in adults is manifested by an 
enlarged left ventricle and rib notching. In addition, 
the surgeon likes to know the exact location and extent 
of the coarctation. Angiocardiography and retrograde 
thoracic aortography have been used to aid in these 
determinations. 

Three cases are presented to show the value of to- 
mography in the left anterior oblique position and trans- 
verse axial tomography in demonstrating the location 
and extent of the coarctation. 

Seventeen roentgenograms; 8 diagrams. 

CHARLES M. Nice, Jr., M.D., Px.D. 
University of Minnesota 


Experiences with Aortography at the San Diego 
County Hospital. Robert O. Taylor, Robert T. Plumb, 
and Michael J. Feeney. West. J. Surg. 65: 143-150, 
May-June 1957. (R. O. T., San Diego County Gen- 
eral Hospital, San Diego 3, Calif.) 

The authors discuss their experiences with aortog- 
raphy at the San Diego County Hospital (San Diego, 
Calif.). The technic employed is essentially that de- 


scribed by Goodwin, Scardino and Scott (Ann. Surg. 
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132: 944, 1950. Abst. in Radiology 57: 616 1951) 
It is recommended, however, that a “tracer film” by 
taken after the injection of a small amount of contrast 
medium (2 to 4 c.c.) to determine the exact Position of 
the point of the needle. Use of an excessive amount of 
contrast material should be avoided; 12 to 29 ¢ Ts 
adequate. Inorganic iodides tend to cause vasctiay 
spasm and should not be given; in the authors’ hands 
Urokon 70 per cent has been the most satisfactory 
medium. 

Eighteen roentgenograms and 1 drawing are repro- 
duced to illustrate the value of aortography and the 
pitfalls which may be encountered. The greatest value 
of the procedure has been found in the study of congeni- 
tal anomalies and in vascular surgery. 


Complications of Aortography. E. Stanley Crawford, 
Arthur C. Beall, John H. Moyer, and Michael EB, De 
Bakey. Surg., Gynec. & Obst. 104: 129-141, February 
1957. (M. E. DeB., 1200 M. D. Anderson Bivd., 
Houston 25, Texas) 

Complications of aortography are pain, hemorrhage, 
mesenteric thrombosis, embolism, renal insufficiency, 
neurologic disorders, allergic reactions, and other sys. 
temic disturbances that may be related more to the gen. 
eral anesthetic in those cases in which it is employed 
than to the procedure itself. In most cases, such com- 
plications can be attributed to violation of certain basic 
principles, such as the selection of patients, choice of 
contrast medium and amount injected, site or technic of 
injection. 

Selection of Patients: Reviewing their own material, 
the authors concluded that in some 60 per cent of the 
patients suffering complications aortography was not 
necessary according to present day indications. In the 
majority of cases of aneurysm of the abdominal aorta, 
for example, there is little or no need of the procedure. 
Similarly in complete occlusive disease of the aorta it is 
unnecessary, since the condition is easily recognizable 
clinically. The chief indications are to be found in in- 
complete aortic occlusion and in the few patients in 
whom the diagnosis remains doubtful. Limiting aor- 
tography to these cases should reduce the incidence of 
complications by about two-thirds. 

It is important that the patient’s general condition 
does not contraindicate operative treatment, because 
otherwise the procedure contributes little to recovery. 
Bleeding tendencies and other abnormalities that invite 
complications must be recognized before the study is 
performed. 

Choice of Contrast Medium: All the significant sys 
temic reactions to iodine have been reported following 
the use of sodium iodide. Direct arterial injection of 
organic iodides has not produced injury of any organ ex 
cept the kidney, and only minimal systemic reactions 
have been observed. Urokon Sodium in doses of 25 c-. 
or less produced no undesirable effects in the authors 
series of 200 aortograms and they consider this sub- 
stance harmless when used in the prescribed dosage 
range. : 

Contrast Medium Dosage: Differential renal function 
studies performed in the laboratory on patients sub- 
mitted to aortography showed reduction of renal func- 
tion in 50 per cent of those who received more than 40 
c.c. of Urokon Sodium. Renal function was unalt 
following injection of 25 c.c. or less, even in the presence 
of renal damage or varying degrees of aortic occlusion. 
In the authors’ experience, 15 to 25 c.c. of 70 per cent 
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Urokon Sodium has been “adequate and safe for excel- 
Se ae had no experience with neurologic 
disturbances following aortography in man. They be- 
lieve that, in animals at least, dosage of : contrast 
medium and the pressure of injection are significant 
factors in the production of such complications. 

Technic and Site of Injection: Serious hemorrhage 
has occasionally been associated with multiple aortic 
punctures or change in position of the patient while the 
needle is in place. Extravasation of contrast medium 
and multiple punctures of the aorta have been the con- 
stant factor in the production of troublesome pain dur- 
ing or after the procedure. Direct injection of a vital 
gortic branch has been shown to be associated with in- 
jury of the organ perfused with the contrast medium. 
Small doses of Urokon that are ordinarily safe for aor- 
tography when injected directly into the dog s renal 
artery have, in the experience of the authors, invariably 
produced severe damage to the kidney. It would appear 
essential, therefore, to pierce the aorta only once. The 
needle should enter that vessel at a level to prevent di- 
rect injection into a vital artery. This could be theo- 
retically more safely accomplished by injection below the 
renal arteries since the major abdominal branches arise 
above that level. This, however, is impractical because 
occlusive lesions frequently arise at or extend up to the 
renal arteries. It would be necessary to inject above 
these vessels in most instances and this can be accom- 
plished by piercing the aorta opposite the 12th thoracic 
vertebra. Proper placement of the needle can be as- 
certained by a preliminary roentgenogram after 5 c.c. of 
the contrast medium have been injected. 

Four roentgenograms; 1 photomicrograph; 5 photo- 
graphs; 5 tables. MANUEL VIAMONTE, M.D. 

University of Pennsylvania 


Renal Artery Aneurysm: Report of 12 Cases, Two 
Treated by Excision of the Aneurysm and Repair of 
Renal Artery. Eugene F. Poutasse. J. Urol. 77: 697- 
708, May 1957. (Cleveland Clinic Foundation, Cleve- 
land, Ohio) 

This report is based on a series of 12 renal artery an- 
eurysms, bringing the total recorded in the literature to 
141. With the advent of aortography and modern 
technic in vascular surgery it is likely that more cases 
will be recognized and treated. 

Of the 12 aneurysms, 7 were saccular in type, result- 
ing from a congenital weakness of the elastic layer of 
the media and containing one or more coats of the renal 
artery. Six of these were calcified. One patient had 
bilateral renal artery aneurysms, and in this case and 2 
others there were associated splenic artery aneurysms. 

A poststenotic aneurysmal formation may occur when 








the vessel is narrowed by an arteriosclerotic plaque. 
There were 3 such cases in the author’s series. In an- 
other pati nt a noncalcified fusiform aneurysm was 
associated with an asymptomatic hypernephroma. In 
this instance the artery was dilated to form an an- 
turysm approximately 3 X 11/2cm. This dilatation 
is another type of true aneurysm and is differentiated 
from the saccular aneurysm because a segment of the 
artery is involved in the dilatation. The twelfth an- 


eurysm was of the arteriovenous variety, was asympto- 
matic, and developed at the site of the ligated pedicle 
following nephrectomy. 

Only 2 of the 7 patients with saccular aneurysm had 
One 


symptoms, namely, pain in the upper abdomen. 
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had asymptomatic hypertension. In the others the 
blood pressure was normal. All 3 patients with arterio- 
sclerotic plaques in the vessel, with a poststenotic jet 
aneurysm, were hypertensive. In 2 of these, there was 
a reversal of malignant hypertension, following nephrec- 
tomy. In contrast to the paucity of findings in these 
cases, other authors have stressed abdominal pain, 
hematuria, and a palpable mass as common signs and 
symptoms, but patients with these findings usually 
have a false or ruptured true aneurysm. 

In 6 of the 7 patients with saccular aneurysms, cal- 
cified rings near the hilus of the affected kidney, with 
or without associated rings along the course of the 
splenic artery, were the most consistent roentgen sign. 
The fusiform, the poststenotic (or arteriosclerotic), and 
the arteriovenous aneurysms showed no calcification on 
the plain film and were demonstrable only by aortog- 
raphy, which remains the most accurate method of 
establishing the diagnosis in all cases. This procedure 
was carried out in all 12 patients and showed the source 
of the aneurysm even when filling was incomplete. It 
is the only means of differentiating aneurysm from arter- 
iosclerotic plaques in the wall of the renal artery or 
longitudinal plaque formation along a tortuous branch 
without encroachment on the lumen, both of which 
conditions may present incomplete calcified ring for- 
mation on routine films. Aneurysms of the renal artery 
must be differentiated also from calcified aneurysm of 
the hepatic, splenic. pancreatic, or mesenteric arteries; 
from stones in the renal or biliary tract; from calcified 
renal cysts or mesenteric nodes; and from calcifications 
within the kidney. 

The large symptomatic aneurysms, especially with 
hypertension, call for operative intervention. Surgical 
treatment is not felt to be indicated in nonhypertensive 
patients having small (1.5 cm. diamter or less), asymp- 
tomatic, calcified aneurysms. 

Thirteen roentgenograms; 13 diagrams. 

SAUL ScHEFF, M.D. 
Boston, Mass. 


Bilateral Renal Artery Thrombosis Without Aortic 
Involvement. Harvey L. Atin and Solomon Kann. 
South. M. J. 50: 316-321, March 1957. (Jackson Me- 
morial Hospital, Miami, Florida) 

The authors report what they believe to be the first 
recorded case of obstruction to both main renal arteries 
without aortic occlusion, diagnosed antemortem by 
aortography. One interesting aspect of this case was 
that the patient lived twenty-one days with complete 
anuria, on what may be termed conservative manage- 
ment. A presumptive diagnosis of renal artery throm- 
bosis was made on the basis of the physical, laboratory, 
and pyelographic findings. Aortography, using the 
lumbar approach, showed the aorta to be patent 
throughout, but no renal artery was visualized on 
either side. 

Two roentgenograms; 2 photographs; 1 photomicro- 
graph; 1 table. 


THE BREAST 


Pneumomastography: Technic in Diagnosis of 
Cysts of the Breast. C. M. Gros, R. Sigrist, and Mme. 
S. Burg. J. de radiol. 38: 389-392, May-June 1957. 
(In French) (Centre anticancéreux de Strasbourg, 
Strasbourg, France) 

Simple mammography with longitudinal and trans- 
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verse views reveals three different varieties of sclero- 
cystic disease of the breast: simple sclerosis, sclerous 
and polycystic chronic mastitis, and isolated cyst. 

Simple sclerosis is demonstrable roentgenographically 
as multiple fibrous nodules, usually in senile involution. 
Chronic sclerous and polycystic mastitis present multiple 
rounded shadows in the glandular tissue. 

When an isolated simple cyst is suspected on routine 
films, a repeat study after aspiration and air injection 
will reveal the nature of the cyst and help rule out foci 
of malignant change. 

Seven roentgenograms; 1 photograph. 

CHARLES M. Nice, Jr., M.D., Px.D. 
University of Minnesota 


THE DIGESTIVE SYSTEM 


Changing Concepts in the Structure, Function and 
Disease of the Lower Esophagus. David M. Gould and 
Howard J. Barnhard. Am. J. M. Sc. 233: 581-595, 
May 1957. (University of Arkansas Medical Center, 
Little Rock, Ark.) 

This article is presented in an effort to eliminate some 
of the confusion which now exists relative to pathogene- 
sis of hiatus hernia, peptic esophagitis, ulcerative disease 
of the esophagus, chalasia, and achalasia. The authors 
conceive of the ampulla as being the lowermost portion 
of the esophagus, and of the vestibule as representing 
part of the stomach proper. Between the two lies the 
constrictor cardiae, forming the so-called ‘‘lower esoph- 
ageal ring.” It is at the level of this muscle that the 
junction of esophageal and gastric epithelium is located. 

When a small sliding hiatal hernia is present, one of 
the earliest radiologic signs is upward displacement of 
this lower esophageal ring. This is evidently based 
upon weakening of the crural sling which forms the hi- 
atus. If the relaxation progresses, a frank hiatal hernia 
develops. If the intrinsic closing muscles of the distal 
esophagus become incompetent, gastric reflux leads to 
peptic esophagitis, and erosions and ulcers develop at 
the esophagogastric juncture. 

With the paraesophageal hernia, the hiatus is normal, 
and the defect is in the diaphragm anterior to the hia- 
tus. The constrictor cardiae and vestibule remain in 
the hiatus, and reflux usually does not occur. 

In chalasia of the esophagus, the closure mechanism 
of the lower esophagus may not be fully developed. In 
achalasia, the constriction of the lower esophagus is 
caused by tonic contraction, evidently on a neuromus- 
cular basis, of the rather diffuse inferior esophageal 
sphincter which forms the wall of the ampulla. 

An excellent bibliography is appended. 

Three roentgenograms; 5 diagrams. 

Don E. MAtTTHIEsEN, M.D. 
Phoenix, Ariz. 


Congenital Atresia of the Esophagus with Tracheo- 
Esophageal Fistula. Arthur DeBoer and Willis J. 
Potts. Surg., Gynec. & Obst. 104: 475-484, April 1957. 
(Children’s Memorial Hospital, Chicago 14, Ill.) 

One hundred and seventeen cases of congenital atre- 
sia of the esophagus are presented as the basis for a dis- 
cussion of the diagnosis and treatment of this condition. 
Prompt diagnosis is enhanced by a high index of sus- 
picion. The condition must be considered in any new- 
born infant who chokes and breathes poorly, whose 
nose and mouth are filled with excessive secretions, or 
who coughs and regurgitates immediately when fed. 
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Diagnosis is confirmed radiographically with the use of 
small amounts of Lipiodol. Attention should also be 
directed to the status of the lungs and to the abdominal 
gas pattern on the radiographs. Careful explanation 
of the problem will aid the nursing staff in i 
out the meticulous and arduous pre- and postoperative 
care. 

Management is largely directed toward the avoidance 
and treatment of the pulmonary complications which 
are the leading cause of death. A description of the 
transpleural approach for operative repair of this 
anomaly is given. 

Seven figures, including 5 roentgenograms. 

Murray Houskr, M.D. 
University of Pennsylvania 


Carcinoma of the Esophagus: A Statistical Study. 
Harold S. Pettit. Am. J. Roentgenol. 77: 818-825, 
May 1957. (107 Ashley Ave., Charleston, S. C.) 

The author studied 219 cases of esophageal carcinoma 
seen between 1943 and 1955. The average age of onset 
was fifty-eight years though 2 patients were only 
twenty-eight and 1 twenty-nine. In the Charleston 
(South Carolina) area, from which the report comes, the 
disease affects primarily the poor Negro. The most 
common symptoms were dysphagia, weight loss, gen- 
eral debility, and pain due to ulceration and infection. 
The average duration of symptoms was 5.8 months and 
the average weight loss was 35 pounds; the greatest 
reported weight loss was 100 pounds in a patient with 
symptoms of one year duration. The most common 
site of the tumor was in the midthoracic esophagus. 
Duration of symptoms was not a good guide as to re- 
sectability: 92 patients out of 203 had symptoms for 
less than three months, yet only 47 of these had re- 
sectable lesions. Of 42 patients with symptoms for 
one month or less, only 11 were found to have resectable 
tumors. 

Almost all patients with carcinoma of the esophagus 
will have roentgenologically demonstrable lesions. Ex- 
amination should be done in the upright and prone posi- 
tions, with thin and thick barium. Ordinarily fluoros- 
copy is of prime importance, spot films being made of 
suspicious areas. The author reports a false negative 
barium swallow examination in 4 per cent of 200 cases. 
In 2 cases in which the fluoroscopist found no abnor- 
mality, films revealed probable carcinoma. 

Among 40 patients with no treatment and 59 patients 
with only gastrotomy or jejunostomy there were no 
one-year survivals. Resection in 48 patients produced 
3 one-year survivals or 6.2 percent. Radiation therapy 
in 65 patients produced 5 one-year survivals or 9.2 per 
cent. The author believes that resection should be 
attempted in patients with lesions of the lower fourth of 
the thoracic segment. Results with any method of 
treatment are poor in the midthoracic lesions. Radia- 
tion therapy, with meticulous technic, should be utilized 
in those cases with lesions in the cervical and medias- 
tinal segments. 

Eight tables. Paut W. MaTHEWs, JR., M.D. 
Bowman Gray School of Medicine 


A Combined Cineradiographic and Manometric 
Study of the Gastro-cesophageal Junction. G. S. 
Muller Botha, R. Astley, and I. J. Carré. Lancet 1: 
658-662, March 30, 1957. (R. A., Children’s Hospital, 
Birmingham, England) 

A study of the gastroesophageal junction by means of 
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combined cineradiography and manometry is described. 
The investigation was carried out on 20 adult volunteers: 
(1) 11 normal medical students, averaging about twenty- 
one years of age; (2) 7 patients, aged twenty-four to 
fifty-seven, in whom at laparotomy at least two months 
previously a metal clip to act as a radiopaque marker 
had been firmly attached to the anterior aspect of the 
esophageal hiatus of the diaphragm (operative examina- 
tion of the gastroesophageal region in all 7 had showed 
no abnormality); (3) 1 man who had had a near-total 
gastrectomy; (4) 1 student with a hiatus hernia. 

Simultaneous cineradiographic recordings and gas- 
troesophageal withdrawal pressure-tracings were made 
in the 18 normal subjects (7.e., excluding the man with 
the virtual total gastrectomy and the student with hiatus 
hernia). Composite tracings to a known scale showed 
the site of salient points of the withdrawal pressure- 
curve relative to the diaphragm, the hiatus (as indicated 
by the surgical clip), and the gastric fundus. The form 
and situation of the pressure changes varied from per- 
son to person and from time to time in a given subject. 
They were seen over a segment averaging 2.6 cm. in 
length. In a majority there was a rise to a pressure 
above that of the stomach preceding the fall to intra- 
thoracic pressure; this rise was not constantly increased 
during inspiration. 

The site at which the descent to intrathoracic pres- 
sure began was often above both diaphragm and hiatus 
(the levels of which were not necessarily identical). 
The site at which intrathoracic pressure was reached 
was always above the diaphragm. 

The authors conclude that in the normal subject an 
important component of the closing mechanism is a 
sphincteric action operating at the lower end of the 
esophagus. 

Five figures, including 3 cineradiograms. 


Radiological Localisation of the Diaphragmatic 
Hiatus. G. S. Muller Botha. Lancet 1: 662-664, 
March 30, 1957. (Harefield Hospital, Middlesex, 
England) 

It has been generally accepted that the diaphragm, as 
seen in the anteroposterior roentgenogram, coincides 
with the level of the esophageal hiatus. The investiga- 
tion described here was carried out to test the accuracy 
of this concept by marking the hiatus with a metal clip 
at operation and examining it postoperatively in rela- 
tion to the diaphragm. Twenty patients of average 
build, most of whom had either a partial gastrectomy or 
a cholecystectomy were studied. Only those were se- 
lected who had benign lesions, who were in a good general 
condition, and who were found at laparotomy to have 
normal anatomy around the gastroesophageal junction, 

It was established that the position of the clip did not 
necessarily correspond to the level of the diaphragm, 
and there was considerable variation, from patient to 
patient, in its position as well as in its movements. The 
clinical, radiological, and experimental significance of 
these observations is discussed. In the author’s opinion 
the fact that the levels of the hiatus and the diaphragm 
do not necessarily correspond is significant for two im- 
portant reasons. First, it means that various conclu- 


sions about the nature of the gastroesophageal closing 
mechanism have to be reconsidered and, secondly, it 
must be kept-in mindin the assessment of disease in 
this region, particularly in the consideration of neo- 
plasms, achalasia, diverticula, and hiatal herniae. 

Four roentgenograms. 
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A Study of X-Ray Negative Dyspepsia with Reference 
to Histologic Changes in the Gastric Mucosa. M. 
Shiner and I. Doniach. Gastroenterology 32: 313-324, 
February 1957. (M. S., Postgraduate Medical School, 
Ducane Rd., London, W. 12, England) 

It would behoove most radiologists to peruse this 
paper, as it represents a correlation of the clinical symp- 
toms in 50 cases of dyspepsia in which no ulcer was dem- 
onstrated radiologically with the histologic changes in 
the gastric mucosa. These cases are compared with 9 
cases of gastric ulcer and 10 of duodenal ulcer. A fur- 
ther comparison is made between the histologic appear- 
ance of the gastric mucosa in the x-ray-negative pa- 
tients where there was evidence of a destructive process 
and that in 15 cases of pernicious anemia and 7 of iron- 
deficiency anemia. Nine control cases were also biop- 
sied. 

The histologic observations are classified under four 
headings: (1) normal mucosa; (2) gastritis without 
gross atrophy; (3) partial atrophic gastritis; (4) sub- 
total gastric atrophy. 

The authors’ results are in agreement with those of 
Joske et al. (Quart. J. Med. 24: 269, 1955). In the 
series of 50 x-ray negative cases, although vague, non- 
localized discomfort and flatulence was a fairly common 
feature, there was no clear clinical and histologic cor- 
relation. Also, it was almost impossible to distinguish 
the symptoms of the x-ray negative group from those of 
either the gastric or duodenal ulcer group. On the 
other hand, the longer the history of dyspepsia and the 
older the patient, the more likely was he to show an atro- 
phic condition of the stomach. 

In 25 per cent of the patients with pernicious anemia 
there were inflammatory changes in the mucosa. The 
authors point out that the view is gaining ground that 
gastric atrophy is a common end-result to a varied etiol- 
ogy but the factors which lead to the association, with 
or without anemia, are still unknown. 

Four photomicrographs; 6 tables. 

SypneEyY F. Tuomas, M.D. 
Palo Alto, Calif. 


Roentgen Diagnosis of Lymphosarcoma of the Stom- 
ach. J. Kolaf, J. MatouSek, and V1. RaSka. Radiol. 
clin. 26: 123-129, May 1957. (In German) (J. K., 
Radiologische Klinik SFN I, U nemocnice 499, Prague 
2, Czechoslovakia ) 

Lymphosarcoma is the commonest type of sarcoma 
in the stomach. The three histologic varieties in order 
of frequency are: lymphoblastoma, retothelial sarcoma, 
and follicular lymphoblastoma. The tollowing are the 
patterns of growth: diffuse mucosal infiltration, in- 
fillration of the entire wall, circumscribed predomi- 
nantly submucosal endogastric masses, and predomi- 
nantly exogastric tumors encompassing the stomach. 
The body of the stomach is most commonly involved, 
followed by the prepyloric area and the cardia. 

There are no clinical findings completely characteris- 
tic of this entity, but a palpable tumor, especially in a 
younger patient without cachexia and with swelling of 
the lymphoid follicles of Waldeyer’s ring, suggests the 
diagnosis. 

Radiographically there are three main forms of gastric 
lymphosarcoma: (1) an infiltrating mural form with 
coarse mucosal folds, with peristalsis present initially 
but superficial; (2) an exogastric broad-based form 
similar to a gastric impression; (3) an endogastric 
sharply outlined, nodular variety. 
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The authors report 3 cases, 2 of lymphoblastoma and 
1 of retothelial sarcoma. In only 1 of the cases was the 
correct roentgenologic diagnosis made. In the other 2 
it was impossible to make a differentiation from car- 
cinoma. Early diagnosis is important, because these 
tumors are radiosensitive and have a better prognosis 
than carcinoma. 
Six roentgenograms; 4 photomicrographs. 
CHRISTIAN V. Crmmino, M.D. 
Fredericksburg, Va. 


Transpyloric Prolapse of the Gastric Mucosa. Mal- 
colm C. Todd and James E. Brennan. Arch. Surg. 74: 
746-752, May 1957. (1933 Pacific Ave., Long Beach 6, 
Calif.) 

A review of 2,348 upper gastrointestinal roentgen 
studies performed at two hospitals showed prolapse of 
gastric mucosa through the pylorus in approximately a 
third of the cases. An important radiographic finding 
is the well known “umbrella” or “‘mushroom”’ defect at 
the base of the duodenal bulb, with a tendency toward 
some elongation and widening of the pyloric channel. 
Pressure films will usually show characteristic radiating 
mucosal folds extending through the pylorus into the 
bulb. Clinical findings are not helpful, but most of the 
patients will give an ulcer-like history of varying sever- 
ity. The lesion appears more common in stocky, 
asthenic individuals with horizontal stomachs. Most of 
the patients in the authors’ series had coexistent gastro- 
duodenal disease, and it is this fact which makes trans- 
pyloric prolapse important. Differential diagnoses 
include polyps of the gastric antrum or bulb, antral 
gastritis, various neoplasms including carcinoma, and 
benign or malignant ulcers of this area. 

The authors believe that pyloric prolapse of gastric 
mucosa, when accompanied by ulcer, is best managed by 
surgery. Partial gastrectomy is the most usual proce- 
dure. Selection of patients for operation should ordi- 
narily be limited to those patients not relieved on medical 
management, and particularly those with complications 
such as bleeding, ulceration, or pyloric obstruction. 

Seven roentgenograms; 1 photograph; 3 tables. 

JAMEs W. BarRBER, M.D. 
Cheyenne, Wyo. 


Leiomyosarcoma of the Jejunum. Harvey J. Rasz- 
kowski and Kurt H. Kent. Surg., Gynec. & Obst. 104: 
280-286, March 1957. (St. Francis Hospital, Lyn- 
wood, Calif.) 

The authors report 3 cases of leiomyosarcoma of the 
jejunum. The first patient was a 40-year-old white man 
complaining of dull, aching pain and discomfort in the 
left side for a year. The pain had increased in severity 
during the last two months and in that time there had 
been tarry stools, anorexia, and a 7-pound weight loss. 
There was a tender, palpable mass in the left upper 
quadrant. The upper gastrointestinal series revealed a 
large lesion in the proximal jejunum, closely related to 
the stomach. At operation the surgeon removed a 
mass 12 cm. in diameter, situated mainly in the retro- 
peritoneal space. There wasa 5cm. ulceration through 
the mesenteric border of the jejunum. The microscopic 
diagnosis was leiomyosarcoma. No metastases were 
found in the enlarged mesenteric nodes. The patient 
did well for seven months, following which he died in 
hepatic coma. Autopsy showed extensive intra-ab- 
dominal metastases. 
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The second patient was a 38-year-old white man wh 

gas p : 0 
had constipation with occasional bouts of diarrhea and 
a tender mass measuring 5 X 4 X 3 cm. in the left lower 
quadrant. The upper gastrointestinal series Tevealed 
an extrinsic pressure defect on the proximal ileum 
Following this examination the mass could not again 
be palpated. About a month later, acute tenderness 
developed in the left lower quadrant, with guarding and 
rigidity. The surgeon removed a large mass 7 cm, in 
diameter, originating in the midjejunal wall, with a 4 
em. ulceration and perforation on the mesenteric side. 
There were two implants on the mesentery of the ileum 
and these were removed. The microscopic diagnosis 
was leiomyosarcoma of the jejunum. The peritoneal 
implants showed the same microscopic picture. The 
patient received postoperative roentgen therapy and 
remained well up to the time of this report (about eight- 
een months). 

The third patient was a 64-year-old white man with a 
history of vague abdominal distress for thirty years and 
a palpable mass, 8 X 15 cm., in the left upper quadrant, 
The upper gastrointestinal series revealed evidence of a 
soft-tissue mass, 10 cm. in diameter, displacing several 
loops of small bowel to the right. There was localized 
distortion of the normal mucosal pattern of the jejunum 
just beyond the ligament of Treitz. The surgeon re- 
moved the mass and found within it a large central 
cavity. No metastases were noted. The microscopic 
diagnosis was leiomyosarcoma with moderately well 
differentiated cells. The patient received no radiation 
therapy. 

This report brings the known total number of cases of 
jejunal leiomyosarcoma in the literature to 60. The 
authors comment that the diagnosis is not usually made 
in the initial stages because of the rarity of the lesion 
and the nonspecific symptomatology. In order to im- 
prove surgical results, early diagnosis is essential. 
Therefore, the surgeon as well as the radiologist should 
be ‘‘small-bowel conscious,” that is, alert for one or 
more of a few rather constant signs and symptoms, 
namely, pain, hemorrhage, palpable mass, perforation 
with peritonitis, intestinal obstruction, and intussus- 
ception. 

When the tumor is palpable or has resulted in intes- 
tinal obstruction, intussusception, or peritonitis from 
perforation the indications for surgical treatment are 
obvious. In the case of gastrointestinal bleeding, the 
early diagnosis can be made only by an adequate small 
bowel roentgenologic study. 

Wide resection of the tumor followed by aggressive 
roentgen therapy for curative or palliative purposes is 
recommended. Lymph node metastasis is rare but 
may occur as a late manifestation of the disease. 

Three roentgenograms; 3 photomicrographs. 

K. Sunparavej, M.D. 
University of Pennsylvania 


Recurrent Cholelithic Intestinal Obstruction. Victor 
Drucker and Charles H. McElwee. Gastroenterology 
32: 927-936, May 1957. (Binghamton City Hospital, 
Binghamton, N. Y.) 

This is the report of a case of recurrent intestinal ob- 
struction due to impaction of a gallstone in the terminal 
small bowel. Unlike most previously recorded cases of 
recurrent gallstone ileus, the repeated obstruction was 
caused by the same calculus. At the time of the initial 
acute impaction, the stone was not recognized on exaim- 
ination by barium enema. It was located low in the 
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vis, and resembled a calcified uterine fibroid. For- 
tunately, the first obstruction was relieved spontane- 
ously. When the next complete obstruction occurred, 
the correct diagnosis was made radiographically. ; 

The authors suggest as diagnostic aids: careful in- 
quiry for past symptoms referable to the gallbladder; 
serious consideration of gallstones in the differential 
diagnosis of intestinal obstruction ; close scrutiny of 
radiographs for evidence of internal biliary fistula and 
gallstone ileus. The use of contrast medium, instilled 
into the small bowel via Miller-Abbott tube, is advo- 
cated as a good means of definitely locating the level of 
obstruction. 


Five roentgenograms. 
Don E. MATTHIESEN, M.D. 


Phoenix, Ariz. 


Ileocolitis. Harry Yarnis, Richard H. Marshak, and 
Burrill B. Crohn. J.A.M.A. 164: 7-13, May 4, 1957. 
(H. Y., 1075 Park Ave., New York 28, N. Y.) 

Various aspects of 60 cases of ileocolitis are reviewed. 
Forty cases were synchronous, 7.¢., ileitis and ulcerative 
colitis were both present at the onset of disease. In 18 
cases either ulcerative colitis or regional ileitis was pres- 
ent initially, with the second lesion occurring during 
therapy. There were 2 cases of granulomatous ileo- 
colitis, one with extensive involvement of the colon in- 
cluding the rectum and the second with a granuloma- 
tous process localized to the ascending colon. 

The roentgenographic appearance of the lesions is 
discussed in some detail. It was difficult to determine 
if the colonic lesions were granulomatous or ulcerative, 
although with the former a short segment was usually 
involved, with marked narrowing and rigidity. In the 
ulcerative colitis cases, involvement was more diffuse. 
The exact termination of the diseased segment in the 
colon could not always be determined. The changes in 
granulomatous colitis closely resemble those in the 
ileum, 

Clinical aspects and medical and surgical manage- 
ment are discussed. The value of conservative medical 
treatment is stressed, with special emphasis upon the 
steroids. Where medical measures fail, individualiza- 
tion of surgical therapy is essential. 

Six roentgenograms; 1 drawing. 

RICHARD H. GREENSPAN, M.D. 
University of Minnesota 


Meconium Ileus and Meconium Peritonitis. 
F. Fox and Willis J. Potts. 
May 1957. 
36, Ill.) 

A general review of meconium ileus and peritonitis is 
given and 17 cases are analyzed. Eight patients pre- 
sented with uncomplicated meconium ileus. Seven of 
the 8 were treated by enterotomy and removal of 
meconium. Six recovered satisfactorily but 2 of these 
died later from fibrocystic disease of the pancreas. The 
cighth patient was moribund on admission. Four pa- 
tients had meconium ileus with complications (volvulus, 
gangrene, perforation) and all of them died after various 
‘ypes of abdominal surgery. Five patients presented 
with meconium peritonitis without ileus. All but one 


Paul 
Arch. Surg. 74: 733-740, 
(P. F. F., 6710 W. North Ave., Chicago 


M ted calcification in the abdominal cavity on 
filming. Three of this group died after surgery; all 
tad associated fibrocystic disease of the pancreas. One 
patient improved and apparently recovered without 


The fifth case showed a satis- 


operative intervention. 
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factory early result following surgical closure of a per- 
foration at the splenic flexure of the colon. 

Conclusions are that if patients with meconium ileus 
can be relieved of their obstruction by surgical methods, 
the success of subsequent management of the associated 
fibrocystic disease will determine the prognosis. 

Two roentgenograms; 3 photographs; 4 tables. 

JAMEs W. Barser, M.D. 
Cheyenne, Wyo. 


Rupture of Colon in Infants During Barium Enema: 
Report of Two Cases. Albert W. Hartman and Wil- 
liam J. Hills. Ann. Surg. 145: 712-717, May 1957. 
(A. W. H., 414 Navarro St., San Antonio 5, Texas) 

The authors [both surgeons, I trust] preface 2 case 
reports by the following statement: ‘‘As medical care 
becomes more complicated and more costly, it is only 
natural that certain procedures are delegated to tech- 
nicians in order to spare the time of more highly edu- 
cated and more expensive personnel. Thus, the tech- 
nical side of barium enema, such as insertion of the 
tube, blowing up of the balloon and the instillation of 
the barium suspension, is usually placed in the hands 
of the technician.” In the first case report it is stated 
that ‘‘as soon as barium was injected, it was seen to 
spread over the abdominal cavity.”” In the second case 
a barium enema is said to have been performed by a 
technician at the physician’s office. The first patient, 
four days old on admission, died postoperatively due to 
generalized fibrinopurulent peritonitis. The second 
patient, an eight-month-old boy, fortunately survived 
exploratory operation and colostomy. In each a longi- 
tudinal tear of the rectum was found, starting at the 
peritoneal reflexion. 

The literature revealed no other record of rupture of 
the colon by barium enema in infants. Most of the 
reports concerned rupture of diseased colons. Rupture 
of the normal colon, by pressure of the barium, seems 
most unlikely. Previous experimental work revealed 
that the intestine would bear a pressure of 50 to 60 cm. 
of mercury. Children under twelve years of age have 
been found to support higher pressures than adults. 
An enema can held at a height of 3 feet exerts a pres- 
sure of 7.66cm. of mercury. The authors attribute the 
rupture to distention of the balloon on the rectal cathe- 
ter at a point where the bowel is more or less restricted 
in its ability to dilate by the peritoneal reflection. 

Mortality in traumatic rupture of the colon is high. 
In the 8 cases reported as directly related to barium 
enema, including the present 2, there were 3 deaths, a 
mortality of 35 per cent. The cause of death is pri- 
marily generalized peritonitis. The offending agent 
must be a mixture of barium and contaminated stool. 

Treatment consists in wide exposure of the abdom- 
inal cavity and careful and adequate cleaning of all the 
spaces with copious amounts of sterile warm saline. 
As much of the barium as possible should be removed. 
The rent must be closed by one of the acceptable meth- 
ods and a proximal colostomy established. 

Two roentgenograms; 1 photograph; 3 drawings. 

Joun P. Fotroproutos, M.D. 
Hartford, Conn. 


Barium Granuloma of the Rectum. Benjamin S. 
Gordon and Daniel Clyman. Gastroenterology 32: 
943-951, May 1957. (B.S. G., VA Hospital, 130 W. 
Kingsbridge Road, New York 68, N. Y.) 

Four cases are here reported in which small barium 
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sulfate granulomas of the rectal wall were discovered. 
In each case the barium suspension was evidently in- 
troduced traumatically into the submucosal tissues dur- 
ing a barium enema study. In 2 of the cases a Bardex 
tube had been used. Each lesion was clinically silent 
and was discovered during proctologic examination. 

Grossly the typical lesion appeared as a small, firm 
nodule, 0.5 to 3.0 cm. in diameter, gray-pink to yellow 
in color, and overlaid with smooth mucosa. Micro- 
scopically yellowish-green crystals of varying size were 
found, the larger ones presenting as rhomboidal plates. 
Moderate inflammatory reaction was associated with 
the deposit, with macrophages and occasionally multi- 
nucleated giant cells being observed. 

The authors suggest that, since the lesions are seen 
so infrequently and since no residual effects have been 
described, they probably ultimately disappear spon- 
taneously. Their recognition is considered important, 
as they might be mistaken clinically for neoplasm. 

Six photomicrographs; 1 photograph; 1 table. 

Don E. MatrTuiesen, M.D. 
Phoenix, Ariz. 


Correlation of Symptoms, Age, Sex, and Habitus with 
Cholecystographic Findings in 1,000 Consecutive Ex- 


aminations. C. L. Hinkel and G. A. Moller. Gastro- 
enterology 32: 807-815, May 1957. (G. A. M., 
George F. Geisinger Memorial Hospital, Danville, 


Penna.) 

One thousand consecutive patients who were referred 
for cholecystograms form the basis of this analysis. 
These patients, for the most part, presented with 
chronic gastrointestinal complaints. In about 66 per 
cent normal cholecystograms were obtained. Well over 
half of the abnormal cases had demonstrable gallstones. 
In almost half of the abnormal cases the gallbladder was 
not visualized. 

From the histories, it appeared that qualitative indi- 
gestion or food intolerance occurred with the same fre- 
quency in both the normal and abnormal cholecysto- 
gram groups. However, right upper quadrant colicky 
pain was three times more frequent in the abnormal 
group. This was present in 23 per cent of patients 
having demonstrable stones. 

In the group under the age of twenty years, which 
included patients with metabolic disturbances, congen- 
ital hemolytic icterus, and episodes of jaundice, 36 per 
cent showed x-ray evidence of biliary tract disease. 
From thirty to fifty years, 25 per cent had positive 
findings. Over 60 years, more than half the patients 
had abnormal cholecystograms. 

Sex and body build were also studied, and it ap- 
peared that the “‘yield”’ of positive findings is higher in 
obese females and in young, thin females with metabolic 
diseases. 

Two graphs; 6 tables. 

Don E. Matruresen, M.D. 
Phoenix, Ariz. 


Practical Value of Operative Cholangiography. C. 
Allen Wall and S. Patrick Peartree. J.A.M.A. 164: 
236-238, May 18, 1957. (C. A. W., Walter Reed 
Army Institute of Research, Washington 12, D. C.) 

An analysis of operative cholangiograms obtained 
on 444 patients is presented. In 57 per cent cholangiog- 
raphy was performed through the cystic duct prior to 
exploration, and in 32 per cent injection was made 
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through the T-tube after the duct had been explored 
In 11 per cent both pre- and postexploratory ¢ 4 
grams were made. A standard technic was utif 
with 70 per cent sodium acetrizoate as the contrast 
agent. 

Overall diagnostic accuracy was 88 per cent. In 63 
patients (14 per cent) stones were seen on the operative 
cholangiogram, and in 36 of these 63 patients, the duct 
had been judged free of stones at exploration. Re. 
exploration revealed stones in all 36 patients, There 
were 3.5 per cent false-positive and 2 per cent false- 
negative interpretations, and 6.5 per cent of the studies 
were technically unsatisfactory. Among causes for 
false-positive interpretations, incomplete filling of 
ducts, spasm, air bubbles, and misinterpretation of the 
shadow caused by the end of the T-tube are discussed. 
Complications included transient low-grade fever and 
mild elevation of the serum amylase. 

Two diagrams. RICHARD H. GREENSPAN, M_D. 

University of Minnesota 


Improved Techniques in Oral Cholangiography in the 
Postcholecystectomy Patient. Robert M. Lowman, 
Leonard Davis, and Robert Lawson. Surg., Gynec. & 
Obst. 104: 622-625, May 1957. (Grace-New Haven 
Community Hospital, New Haven, Conn.) 

The authors present their experiences with some 
modifications and refinements of the technics employed 
in oral cholangiography following cholecystectomy. 
They found that the utilization of drug adjuncts in as- 
sociation with Telepaque produces a significant increase 
in ductal visualization in the cholecystectomized patient 
(52.7 per cent of 110 patients), as compared to the inci- 
dence noted when the medium was used alone (16 to 25 
per cent). Common duct stones, as well as cystic duct 
remnants, have been visualized by the improved technic 
and proved by means of subsequent operative interven- 
tion. 

The routine evolved by the authors is as follows: At 
8:00 p.m. the patient is given 3 gm. of Telepaque (6 
pills) and 2 teaspoons of paregoric. At 12:00 midnight 
he receives 1.5 gm. of Telepaque but no paregoric. 
At 6:00 a.m. a further dose of Telepaque, 1.5 gm., is 
given, with 2 teaspoons of paregoric. 

The film studies are begun twelve to fourteen hours 
following the first ingestion of the Telepaque. Views 
are obtained in the postero-anterior, anteroposterior, 
and supine oblique positions. These films are made 
prior to administration of the fatty meal. Following 
the fatty meal, films are obtained in the same positions, 
and laminagraphic studies are done when indicated. 

The ability of an oral cholecystographic contrast 
medium to visualize the ducts in a significant percentage 
of cases is important to the surgeon when intravenous 
media cannot be used or are ineffective. 

TuHeEopore E. KEATS, M.D. 
University of Missouri 


A Simplified Method for Operative Cholangiography. 
Sidney A. Rosenburg and Arnold Sampson. Am. J. 
Surg. 93: 878-879, May 1957. (Montefiore Hospital, 
Pittsburgh, Penna.) : 

A simplified method of inserting films for cholangiog- 
raphy under the patient during operative procedures 
is described. A plywood frame with rigid top 5 
placed on the operating table. The frame is open at the 
anesthesiologist’s end of the table. A metallic box, big 
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a li i ithin the 
enough to accept a large cassette, is placed wit 
frame. A long ruler is used to move the box down the 
framework to the position deemed most desirable for 


exposing the film for the operative cholangiogram. 
Following exposure of the film, the box is pulled back by 
the anesthesiologist, using a cord which has previously 
been attached to it. Another film may be inserted and 
simply moved back down the frame the distance pre- 
viously indicated by the ruler for the first exposure. 
With this method it is not necessary to disturb the 
drapes in any fashion, and aseptic technic can easily be 
maintained during the entire procedure. 
Three photographs. RICHARD G. Lester, M.D. 
University of Minnesota 


Disappearance of ‘‘Stone’’ Shadows in Postoperative 

Cholangiograms. Warren H. Cole and William H. 
Harridge. J.A.M.A. 164: 238-243, May 18, 1957. 
(W.H. C., 840 S. Wood St., Chicago 12, Ill.) 
* Nine patients with residual stone shadows seen on 
T-tube cholangiography foliowing cholecystectomy and 
exploration of the common bile duct were treated with 
3 to 4 gm. of bile salts per day by mouth. In none of 
the patients was there complete obstruction, and the 
T-tubes were kept constantly clamped. All stone shad- 
ows as initially seen were present on more than one 
film, and in 5 patients the shadows persisted through 
severalexaminations. In 7 of the patients the shadows 
disappeared in eight to thirty-one weeks. Although 
absolute proof that the observed shadows represented 
stones is lacking, the evidence would appear good, and 
the disappearance of such “‘stones’”’ under conservative 
treatment is quite significant. In 2 cases the shadows 
persisted, and re-exploration confirmed the presence of 
stones. 

Fourteen roentgenograms; 1 table. 

RIcHARD H. GREENSPAN, M.D. 
University of Minnesota 


Importance of Density of Contrast Media in Direct 
Cholangiography. K.F. Dietrich. Fortschr. a.d. Geb. 
d. Réntgenstrahlen 86: 576-584, May 1957. (In Ger- 
man) (Agnes-Bernauer-Str. 45, Munich 12, Germany) 

The author discusses the various radiopaque media 
used for direct cholangiography and comes to the con- 
clusion that iodized oil is unsatisfactory because of 
globule formations. Furthermore, the oil is frequently 
wiable to pass stenotic areas, and considerable spasm 
of the bile ducts is induced by the pressure required 
during the injection. Aqueous solutions have none of 
the disadvantages of oil and therefore permit more fre - 
quent recognition of existing concrements. 

_ Experiments were conducted with condoms contain- 
mg a concrement and encapsulated air bubble. The 
condoms were filled with various solutions of iodine, 
and Foentgenograms were taken in horizontal and in 
vertical positions. The films proved that the less con- 
centrated were the iodine solutions, the better was the 
Visualization of the concrement. There was, however, 
also a difference in density between 30 per cent Biligrafin 
and 30 per cent Ioduron. 

In bronchography and pyelography it has been 


ound that, the higher the concentration of contrast 
material, the greater will be the ensuing irritation of 
the mucosa. The same holds true also for cholangiog- 
taphy, with a flare-up of inflammatory changes when 
more concentrated solutions are used. 


In practice a 
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25 per cent aqueous solution of iodine has been found 
most suitable for the recognition of common duct stones. 
Six roentgenograms; one table. 
ERNEST Krart, M.D. 
Northport, N. Y. 


Newer Contrast Media for Use in Cholegraphy. 
William H. Shehadi. Acta radiol. 47: 349-356 May 
1957. (Department of Radiology, New York Polyclinic 
Medical School and Hospital, New York, N. Y.) 

From data gathered in 550 intravenous cholecysto- 
cholangiographic studies, the author is convinced that 
the most recent of the three iodipamide compounds, i.e., 
Cholografin methylglucamine 52 per cent (Biligrafin 
Forte), is the preparation of choice for this procedure. 
It possesses the following advantages over the sodium 
salt (Cholografin 20 per cent) and the lithium salt (40 
per cent): 

1. Greater solubility, allowing concentrations up to 
at least 70 percent. Thusa smaller total volume 
is required. 

2. Visualization of the biliary tract equal to or supe- 
rior to that obtained with the other two media. 

3. A much lower incidence and intensity of side 
reactions. In a series of 200 patients there were 
side reactions in only 8 per cent as compared 
with 15 per cent in 300 patients given the sodium 
salt, and 44 per cent in 50 patients using the 
lithium salt. 

The author is aware of no deaths due to the use of any 
of the three compounds. However, he strongly recom- 
mends that emergency drugs and equipment be avail- 
able in case of a shock-like reaction. The excretion of 
these three compounds is approximately identical; 
90 per cent by way of the liver and 10 per cent through 
the kidneys. There is never any visualization of the 
biliary tract in the presence of obstructive jaundice, 
but there may be delayed filling if there is partial ob- 
struction of the common bile duct. Retrograde filling 
of the duodenal bulb can simulate a small or a reformed 
gallbladder. 

One roentgenogram; 1 table. 

Damon D. Brake, M.D. 
Bowman Gray School of Medicine 


THE MUSCULOSKELETAL SYSTEM 


Orthopedic Surgery. Otto E. Aufranc, Joseph S. 
Barr, Thornton Brown, and Eugene E. Record. New 
England J. Med. 256: 1040-1050, May 30, 1957. 
(Massachusetts General Hospital, Boston 14, Mass.) 

In this, the third of a series of articles on progress in 
orthopedic surgery, the authors present a truly com- 
prehensive discussion of recent thought concerning low 
back pain, its diagnosis and its treatment, both opera- 
tive and nonoperative. 

Of particular interest is the section concerning x-ray 
diagnosis, primarily as related to the determination of 
possible disk protrusion. The manifestations of disk 
pathology that can be visualized on plain films are pre- 
sented, including abnormal patterns of interspace move- 
ment and instability. The continuing controversy as 
to the value of myelography and its indications is re- 
viewed. The authors believe that myelography, if 
properly performed with immediate removal of the 
medium, is virtually harmless and frequently offers in- 
formation of great value, especially in cases in which the 
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signs and symptoms give no indication of the location of 
the lesion, or in which the clinical picture is clouded by 
compensation or medicolegal aspects. However, a 
negative myelogram should certainly be disregarded in 
the presence of good clinical evidence of a disk rupture, 
especially one at the lumbosacral interspace, the level 
where myelography most frequently fails to show a fill- 
ing defect. 

Causes of false negative myelograms, besides a wide 
space anterior to the dura at the fifth interspace, include 
lumbosacral disk ruptures situated so far laterally as to 
cause no dural or root-sleeve defect; a high cul-de-sac; 
a giant canal; a congenitally narrow dural sac; post- 
operative defects and adhesions; and degenerated disks 
without protrusion sometimes referred to as subclinical 
or “hidden” disks. The causes of false positive defects 
remain something of a mystery. It is possible that 
some of these represent abnormalities of the arachnoid, 
such as congenital bands. 

It is of interest that, while Pantopaque is used almost 
exclusively in this country, in Europe, particularly 
Sweden, Abrodil is extensively employed. This water- 
soluble medium has the advantages of rapid absorption 
and better filling of root sheaths, but the material is 
irritating and must be injected under spinal anesthesia. 

Evaluation of discography suggests that, while it 
undoubtedly represents a distinct advance in the diag- 
nosis of low back pain, the exact indications for its use 
and accurate interpretation must await wider experi- 
ence. The advantage of the discogram is that it per- 
mits radiologic examination of a specific disk. Hence, 
if a myelogram is negative but the clinical signs are 
suggestive but not unequivocal, a discogram may be 
indicated, since a lateral rupture otherwise not de- 
monstrable may be identified. Although discography 
has been performed many times without serious com- 
plication, the procedure is not considered one to be em- 
ployed routinely. 

In the treatment of low back pain, conservative man- 
agement, although often empirical, is nonetheless suc- 
cessful in a high percentage of cases. There is no con- 
vincing evidence that traction is superior to complete 
rest in bed with adequate sedation and medication for 
pain. Conservative treatment may be expected to fail 
if there is severe nerve-root pressure from a space-oc- 
cupying lesion or if unrecognized or resistant psycho- 
genic factors play a dominant part in the symptoma- 
tology. 

It seems fair to say that a very small number of all 
patients with back pain require surgical treatment— 
probably about 5 per cent. Of those with frank disk 
symptoms, 20 to 30 per cent will fail to respond to con- 
servative treatment and will require surgery. In gener- 
al, the indications for surgery are as follows: neurologic 
deficit indicating cauda-equina compression with motor 
paresis and sensory loss of a significant degree; failure 
of conservative treatment including three weeks of rest 
in bed and three months of observation; repeated dis- 
abling attacks of low back and sciatic pain; chronic 
disabling low back pain rendering the patient unable to 
work. 

Spinal fusion alone, without exploration of the inter- 
space to be fused, is being done less and less frequently, 
and this is true even in surgery for spondylolisthesis. 
There is still no unanimity of opinion as to whether or 
not excision of a protruded disk should be supplemented 
by fusion, and conflicting evidence is presented. There 
seems to be little doubt in the authors’ opinion that a 
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certain percentage of patients with disk lesions require 
fusion to obtain a good result. No satisfactory method 
of selection is available, however, even though numer. 
ous criteria have been proposed. The types of fusion 
operation are discussed. Although interbody fusion 
has theoretical advantages, at present it must be con- 
sidered to be in the developmental stage. 

Since this paper is in itself a review, with a bibliog. 
raphy of some eighty-five articles, an adequate sum. 
mary of the multitude of facts presented is not possible 
For those interested, the paper is recommended in its 
entirety. CHarRLes M. Greenwatp, MD. 

lowa City, Iowa 


Some Traumatic Lesions in Growing Bones Other 
Than Fractures and Dislocations: Clinical and Radio- 
logical Features. The Mackenzie Davidson Memo- 
rial Lecture. John Caffey. Brit. J Radiol. 30: 225-238, 
May 1957. (College of Physicians and Surgeons, 
Columbia University, New York, N. Y.) 

The diagnosis of traumatic injury to infants and 
children is of more than academic interest, especially 
when the injuries are repeated and when the traumatic 
origin is denied by parents. Correct early diagnosis by 
the radiologist may be lifesaving or it may prevent per- 
manent crippling injuries; it may also forestall unwar- 
ranted and expensive medical investigation by the at- 
tending physician. 

In the absence of a history of trauma, the physical 
signs of local tender swelling, heat, discoloration, and 
limitation of motion, often recurrent and in multiple 
sites, are frequently misconstrued as signs of scurvy, 
leukemia, hemorrhagic disease, infection, neoplasm, 
rheumatoid arthritis, infantile cortical hyperostosis, 
and “atypical chondrodystrophy.” Fever and leuko- 
cytosis are not uncommon after injuries producing in- 
ternal hemorrhage. Following cerebral trauma, con- 
vulsions or a bulging fontanelle with fever may suggest 
infection or neoplasm. There are no microscopic 
changes diagnostic of trauma in the new bone which 
forms after injury; on occasion the normally numerous 
mitotic figures in young periosteum have led to the er- 
roneous diagnosis of sarcoma. The radiographic changes 
in the bones are commonly the only ones which point 
to the correct diagnosis, and the pediatric radiologist is 
presented with one of those rare instances in which he 
can safely disregard all the clinical findings because 
these will be inadequate and misleading. 

Other than fractures and dislocations, there are two 
basic radiographic findings in trauma: (1) terminal it- 
regularities in the metaphyses and (2) external thicker- 
ings of the cortical walls. Both lesions are usually 
present in one or several bones. The metaphyseal 
fragments, visible immediately after injury, are 
early pathognomonic signs of trauma, found in no other 
disease. Sometimes a large segment or all of the provi- 
sional zone of calcification is separated and tipped off 
its normal transverse plane. 

External cortical thickenings are usually not well 
seen until seven to fourteen days after injury, develop- 
ing most rapidly in the youngest infants. The hyper- 
ostoses are characteristically thickest near the ends of 
the shaft but often extend along its entire length; ™ 
some cases they slightly overlap the epiphyseal cart- 
lage. The hyperostoses can be irregular, with rough 
margins; in infants delivered by breech extraction they 
are usually long and smooth. The unexplained thin 
cortical hyperostoses found commonly in premature in- 
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fants and occasionally in healthy full term babies are 
obably due to repeated trivial injuries during ordi- 
, ing. 
or pm ee late or residual deformities after in- 
jury, some of which may be difficult to explain if the 
history of trauma 1s unknown. Late blocking | or 
“squaring” of the normally rounded end of a shaft isa 
characteristic traumatic deformity. Cortical thicken- 
ings persist for many months, presenting as errors im 
tubulation. Displacement of the metaphysis and its 
attached proliferating cartilage may change the axis of 
growth and lead to bowed legs or knock knees. Re- 
peated slight injuries cause chronic cortical thickening 
and sclerosis of the shaft. Direct injury to the epiphys- 
eal cartilage may cause shortening of the shaft, with 
spreading and cupping of the shortened end; the ventral 
ends of ribs may present thickenings which simulate 
localized rachitic rosary. In the fingers, traumatic 
swellings can mimic rheumatoid arthritis. Surgical 
injury to growing bones also produces a variety of resid- 
ual deformities, and one may see failure of tubulation 
on one side following biopsy of the cortex. 

Much of the underlying morbid anatomy can be in- 
ferred from the radiographic changes. There are two 
features in young growing bones which make them vul- 
nerable to subperiosteal bleeding and fragmentation of 
the metaphyses: the fibers of Sharpey are scanty, so 
that the very vascular periosteum is loosely attached to 
the bone shaft, and the tightest attachments are those 
in the metaphyses and, by way of penetrating fibers, to 
the epiphyseal cartilage. A traumatic force separates 
the periosteum from the shaft between the edge of the 
cortex and the innermost sheet of the thick layer of 
osteogenetic cells. At the same time the vessels are 
sheared off against the sharp edge of denuded cortex, 
and subsequent bleeding easily strips the loose perios- 
teum from the shaft for long distances. A shell of 
compact bone is formed around the hematoma by osteo- 
blasts in the lifted periosteum; after gradual resorption 
of the hematoma, the new cortical shell fuses with 
the old cortex and the process of remodeling eventually 
restores the normal thickness and contour. It is pos- 
sible that rents in the periosteum permit the extrusion 
of osteoblasts into the adjacent soft tissues to explain 
the separate bony masses which occasionally are seen, 
and independent bone formation by these osteoblasts 
probably contributes to the thickness of the terminal 
hyperostoses. The same forces are transmitted to the 
levels of tight attachment, tearing off bits of metaphysis 
and epiphyseal cartilage in a variety of patterns. 
“Squaring” of the injured end of a shaft appears to be 
due to later fusion of these fragments beyond the origi- 
nal margins of the shaft. 

Forty-two roentgenograms; 7 line drawings. 

LAWRENCE A. Post, M.D. 
University of California, S. F. 


_ Systemic Reticuloendothelial Granuloma. Per West- 
ling, Kurt Sundberg, and Gunnar Séderberg. Acta 
radiol. (supp. 149) pp. 1-66, 1957. (Radiumhemmet, 
Karolinska Sjukhuset, Stockholm, Sweden) 

This monograph is concerned with 16 cases of Hand- 
Schiiller-Christian disease, Letterer-Siwe’s disease, and 
eosinophilic granuloma seen at the Radiumhemmet, 
Sweden, between 1930 and 1955. Since about 1940 
these three conditions have been considered to be inter- 
telated forms of a single basic disease. As the disease is 
4 systemic one with a histologically granulomatous 
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character, in which the cellular elements are predomi- 
nantly reticuloendothelial cells, the authors feel that 
systemic reticuloendothelial granuloma, the name sug- 
gested by Wallgren, is at present the most adequate 
designation. 

The etiology is unknown. Histologically, the process 
can be graded into four phases: (1) proliferative phase 
(histiocyte proliferation and some infiltration of eosino- 
philic leukocytes); (2) granulomatous phase (small 
vessels, fibroblasts, giant cells, and incipient lipid in- 
filtration appear); (3) xanthomatous phase (character- 
ized by the presence of cells with a high lipid content— 
foam cells); (4) fibrous phase (healing phase.) It must 
be emphasized that these phases have no sharply defined 
limits and are not all observed in every case. 

From the practical standpoint, systemic reticuloen- 
dothelial granuloma may be broken down into three 
clinical groups, although numerous intermediate cases 
have been reported: (1) the localized form, including 
cases with only very slight general symptoms, with 
sharply defined lesions, usually in the skeletal system, 
previously termed eosinophilic granuloma of bone; 
(2) the acute disseminated form, or Letterer-Siwe’s dis- 
ease; (3) the chronic disseminated form, to which be- 
long cases earlier classed as Hand-Schiiller-Christian 
diseases. Symptomatology may vary considerably 
within each group, and the differences between the 
groups are often pronounced. 

Most authors report a higher incidence in males than 
females. The present series, however, consisted of 9 
females and 7 males. Thirteen patients were less than 
sixteen years of age; 2 were between sixteen and 
twenty-five; 1 was aged twenty-seven at onset of the 
disease. 

The lesions subject to roentgen evaluation are largely 
skeletal. Bone lesions usually arise from the medulla 
and present the appearance of osteolytic destruction, 
generally discrete and without endosteal reaction. 
Lesions of the calvaria show some predilection for the 
anterior part of the cranium and periorbital regions. 
The larger lesions are often polycyclic, not infrequently 
involving both the inner and outer tables, with clini- 
cally common swellings of the soft tissues. Next to 
the cranium, the commonest site is the pelvis, and spe- 
cial attention is directed to the occurrence of lesions 
just above the acetabulum, sometimes bilaterally. 
Vertebral involvement may give rise to compression of 
the vertebrae themselves, and like the changes in the 
scapulae and extremities usually consist of discrete 
osteolysis. In advanced stages there may be perfora- 
tion of the cortex with periosteal new bone formation. 
Multilayered periosteal deposits of striking regularity 
can be seen in the lower extremity, notably the tibia. 
Lesions have not been observed in the hands or feet. 

Pulmonary changes may consist of miliary infiltra- 
tions which can subside spontaneously or give rise to 
fibrosis. Since skeletal changes may be asymptomatic, 
suspected systemic reticuloendothelial granuloma calls 
for examination of the whole skeleton. 

Roentgen therapy is chiefly indicated in skeletal 
lesions. The authors prefer to use a depth dose of 400 
to 800 r in one week. This is considered adequate for 
fresh lesions in young patients. In adults, higher doses 
appear to be required. For evaluation of the tendency 
to spontaneous healing, a comparison was made of the 
course of untreated and treated lesions in each of 3 
patients. After two to five months the former were 


either unchanged or had increased in size, whereas the 
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latter usually showed distinct signs of regression. 
Spontaneous regression was found to occur consider- 
ably later, sometimes requiring more than a year. 

Mucosal lesions in the mouth and vulva also lend 
themselves to roentgen therapy. In severe generalized 
cases with lesions of internal organs, treatment is sup- 
portive; ACTH has been tried, apparently without any 
definite results. 

Sixteen case reports are included, in 4 of which histo- 
logic confirmation was lacking. 

Twenty-six roentgenograms; 14 photomicrographs; 
1 table. CHARLES M. GREENWALD, M.D. 

Iowa City, Iowa 


Paget’s Disease of Bone: The Radiological Inci- 
dence. F.Pygott. Lancet 1: 1170-1171, June 8, 1957. 
(Central Middlesex Hospital, London, England) 

In the ten-year period 1947-56, 689 cases of Paget’s 
disease of the bone were diagnosed in the radiological 
department of the Central Middlesex Hospital; 463 of 
these cases were in men and 226 in women. In 289 
patients (204 men; 85 women) seen between 1947 and 
1952, the diagnosis was made initially from an exam- 
ination which included the lumbar spine and pelvis, and 
in 68 (41 men; 27 women) from an examination of an- 
other site. 

The incidence of Paget’s disease in both sexes was 
nearly. equal below the age of fifty-four years, but 
thereafter the male rate rose rapidly to a high level 
between sixty-five and seventy-four, when it was ap- 
proximately double the female rate. Above the age of 
seventy-five the male rate showed little change; in 
women the rate appeared to rise sharply to the male 
level after eighty-five. 

Only 3 sarcomas were encountered in the series. 

Three tables. 


Dystrophia Myotonica Associated with Familial 
Paget’s Disease (Osteitis Deformans) with Sarcomata. 
J. E. Caughey, J. F. Gwynne, and N. R. Jefferson. J. 
Bone & Joint Surg. 39-B: 316-325, May 1957. (J. E. 
C., Otago Medical School, Otago, New Zealand) 

Dystrophia myotonica is a familial disease transmit- 
ted by a single dominant factor, presenting a combina- 
tion of myotonic, atrophic, and dystrophic symptoms. 
Radiographic changes in the skull were previously re- 
ported by the senior author in a number of patients with 
this disorder (Quart. J. Med. 19: 303, October 1950), 
namely, a thickened calvarium, small pituitary fossa, 
extensive pneumatization of the paranasal sinuses, and 
hyperostosis interna. He and his associates have now 
found skull changes in 18 of a total of 36 patients with 
this disease. 

Paget’s disease is one of the commonest diseases 
of bone, and the roentgenographic changes are well 
known. In the skull it may produce osteoporosis cir- 
cumscripta, a “‘cotton wool” or “moth-eaten’”’ thicken- 
ing, obliteration of diplée, and platybasia. A familial 
tendency is occasionally shown. The serum alkaline 
phosphatase is usually high, while it is not elevated in 
dystrophia myotonica. 

The authors present the results of an investigation of 
a family showing several cases of dystrophia myotonica, 
of which 3 are reported. Two members of the second 
generation had both dystrophia myotonica and Paget’s 
disease of bone. One came to autopsy showing exten- 


sive involvement by osteosarcoma, including sarcoma- 
tous change in a vertebral column lesion. 





ABSTRACTS OF CURRENT LITERATURE 





March 1958 


In the third generation there was a clear-cut case of 
myotonia congenita, which is felt to be an earlier form 
of dystrophia myotonica. In the fourth Seneration 2 
children died at birth with gross physical defects and 
another child was mentally defective. 

The signs and symptoms of dystrophia myotonica 
are usually obvious and seldom could there be any con- 
fusion with Paget’s disease. The occurrence of familial 
Paget’s disease in a family with dystrophia myotonica 
does, however, raise some points of interest in view of 
the radiographic changes in the skull in both conditions 

Three roentgenograms; 2 photomicrographs; 2 
photographs; 1 chart; 1 table. 

Joun F. Riesser, M.D. 
Springfield, Ohio 


Movements of the Lumbar Spinal Column. David 
Allbrook. J. Bone & Joint Surg. 39-B: 339-345, May 
1957. (University College of East Africa, Kampala, 
Uganda) 

The distribution of vertebral exostoses in relation to 
the spinal curves suggests that they are produced in 
response to intermittent postural tension at the point 
of insertion of ligament into bone. The anterior spur- 
ring of lumbar vertebral bodies reaches its greatest inci- 
dence at the summit of the lumbar lordosis which is at 
the level of L-3 and L-4. 

In anatomical studies of 180 male skeletons, spurring 
was found to be present in 18.2 percent. In 28 female 
skeletons the incidence was 40 per cent. Dissection 
showed that ossification was in the anterior longitudinal 
ligament, which in the lumbar region is a tough mem- 
brane in contact with the annulus fibrosus of the disk, 
which blends with the periosteum of the vertebral body. 

Lateral radiographs of the lumbar spine were made of 
25 living men and 7 living women. Films were obtained 
in full flexion, in the erect position, and in full extension. 
The images of the sacrum were superimposed in all 
three positions of the back, giving a fixed point for the 
measurement of the movement of each lumbar verte- 
bra, between the position of full flexion and full exten- 
sion. 

In this study the fourth and fifth lumbar vertebrae 
underwent the greatest movement during flexion and 
extension and the greatest incidence of anterior exosto- 
ses was at the fourth lumbar vertebra. Range of mo- 
tion becomes gradually less in the upper lumbar spine. 
Contrary to recent teaching, the lumbar spine is a very 
mobile part of the vertebral column. 

One photomicrograph; 5 drawings; 1 graph; 4 
tables. Joun F. Ruesser, M.D. 

Springfield, Ohio 


The Normal Motility of the Lumbosacral Spine. Jan 
Jirout. Acta radiol. 47: 345-348, May 1957. 
(Charles University, Prague, Czechoslovakia) 

By routine dynamic roentgen examination of the 
lumbosacral spine, the authors feel they have been able 
to determine certain signs of disturbances of spinal 
motility. The normal group analyzed for comparison 
consisted of 100 individuals, fifteen to twenty-five years 
of age. These were examined in the erect lateral post- 
tion, in extreme anteflexion and retroflexion. Seventy- 
seven of the 100 had a regular uninterrupted arch when 
a line was drawn along the posterior margins of the ver- 
tebral bodies, whether in anteflexion or retroflexion. 
The intervertebral spaces in anteflexion showed regular 
and proportional anterior narrowing and posterior 
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widening, whereas the reverse was true in retroflexion. 
There were 12 patients with transitional lumbosacral 
vertebrae and slight alterations of spinal mobility, 
but these were also considered normal. Thus, in the 
entire group of 100 individuals the dynamics were re- 
garded as normal in 89. The remaining 11 subjects 
showed some disturbances of spinal motility—relatively 
serious in 4. One of this number had a spondylolysis 
with a forward displacement of L-4 upon L-5. A 
second had a spondylolisthesis of L-5 with respect to 
$1. A third had a large intraspongial herniation of the 
lower terminal plate of L-4 and associated degeneration 
of the disk and hypermotility of the joint at L-4 and 
L-5. A fourth subject showed a dynamic block of L-4 
to L-5 and a slight forward displacement of L-5 in ante- 
flexion. Although this patient had been regarded as 
normal in 1952, he was re-examined in 1955 as a subject 
with low back pain. 

Whether abnormal spinal dynamics in healthy indi- 
viduals may be looked upon as indications of a predis- 
position to intervertebral disturbances and to manifesta- 
tions of radicular syndromes is an open question. 

Four roentgenograms. I. Mescuan, M.D. 

Bowman Gray School of Medicine 


What Do Spot Films of the Sacroiliac Joint Accom- 
plish? Pathology of the Sacroiliac Joint. H.Kamieth. 
Radiol. clin. 26: 1389-157, May 1957. (In German) 
(Strahleninstitut der Universitat, Homburg, Saar) 

The complex anatomy of the sacroiliac joint accounts 
for the frequent lack of diagnostic detail concerning it 
on the ordinary film of the pelvis. No single radiologic 
technic can encompass all the forms that this joint may 
assume. The author, therefore, among others, depends 
on fluoroscopic control to determine the optima! degree 
of rotation of the pelvis for radiography. 

The cardinal characteristics upon which radiologic 
study of the sacroiliac joints is based are: the state of 
the subcortical bone (sclerosis or atrophy), the width of 
the joint “‘space,’”’ and the regularity or the lack thereof 
of the joint contour. The author illustrates the value 
of his technic with a series of cases, describing its marked 
advantage over the ordinary film of the pelvis. Some 
joints may look normal or abnormal on the routine 
study and prove to be the opposite on special examina- 
tion. 

Primary arthroses of the sacroiliac joint are seen 
more often in women than men, because of the more 
common pelvic relaxation in the female. This type of 
degenerative arthrosis is to be differentiated from the 
usual secondary arthrotic changes following inflamma- 
tion and trauma. It represents an attempt to reduce 
the abnormal motion of the pelvic joints. Low back 
pain may be found well before the appearance of such 
degenerative arthrosis. With the development of de- 
generative changes the, pain decreases and, in the later 
Postclimacteric period, may completely disappear. 
Low back pain in the mother appears for the first time 
postpartum, especially if the newborn is heavy. The 
roentgen picture of osteitis condensans ilii is regarded as 
the end-result of such trauma. Such birth trauma 
fads to a general pelvic relaxation or to an exacerba- 
tion of one already existing. 

Examples are also given of the value of the author’s 
procedure in other conditions of the sacroiliac joint. 

Thirty-three roentgenograms. 
CHRISTIAN V. CrmmINo, M.D. 
Fredericksburg, Va. 
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Clinical Correlation of X-Ray Interpretation in Ob- 
stetrics. Rafael R. Enrile, Servando O. Arellano, Jose 
G. Tamayo, and Danilo C. Coronel. J. Philippine 
M. A. 33: 383-387, May 1957. (University of Santo 
Tomas Hospital, Manila, P. I.) 

The records of 325 patients with pelvimetric studies 
were reviewed, and the x-ray findings correlated with 
the clinical data and the final outcome. 

X-ray studies were found to be 100 per cent depend- 
able for the diagnosis of pregnancy, whether single or 
multiple, and also for determining fetal attitude and 
presentation, providing the skeleton is already visible. 
An error of 35.7 per cent, however, was made in the di- 
agnosis roentgenographically of fetal death. 

In the authors’ experience, placentography was 
“fraught with errors” (19.7 per cent). Twenty-nine of 
76 placentographies done at the request of the obstetri- 
cian failed to reveal placenta praevia. 

In the evaluation of the cephalopelvic relationship 
and the outcome of all deliveries, the obstetrician was 
more accurate, with an error of 4.6 per cent compared 
to 7.4 per cent by the radiologist. The authors believe 
that the real value of x-ray pelvimetry is for ‘diagnosis’ 
and not for prognosis. It is when the prognosis of labor 
is based alone or too much on the x-ray examination 
that errors are apt to be committed in the management 
of cases. 

Three tables. 


A Pelvimetric Method for the Assessment of Pelvic 
“‘Mouldability.’? Ulf Borell and Ingmar Fernstrém. 
Acta radiol. 47: 365-370, May 1957. (Karolinska 
Sjukhuset, Stockholm, Sweden) 

The authors have taken lateral roentgenograms of the 
pelvis during the course of 40 normal labors. They 
found that, in the majority of cases, the sagittal pelvic 
dimensions were altered considerably, Rotary move- 
ment around a transverse axis at the sacroiliac joints 
occurred. At the time of passage of the fetal head 
through the inlet, a downward rotation of the innomi- 
nate bone and a slight increase in the true conjugate 
diameter, amounting to no more than 10 mm., were 
noted. As the fetal head passed through the outlet, 
an opposite rotation of the innominate bone resulted in 
a 10 to 20-mm. increase in the sagittal diameter of the 
outlet. 

The transverse pelvic diameters due to widening of 
the symphysis pubis and sacroiliac joints did not in- 
crease in the majority of cases. 

It was found that these changes could be predicted 
prior to labor by obtaining two lateral pelvic films, 
1.€., one in the dorsal recumbent position with legs hang- 
ing down (Walcher’s position), and one in the dorsal 
recumbent position with hips and knees flexed 90° with 
the buttocks slightly raised. The differences in the 
diameters between these two positions gives an idea of 
the ‘‘mouldability” of the pelvis. The greater the dif- 
ference the greater the “‘mouldability.”” In the absence 
of a difference it may be assumed that the pelvis is not 
“‘mouldable.”’ 

The authors believe this method of examination is in- 
dicated in cases in which cephalopelvic disproportion is 
suspected and sagittal diameters are small. 

Two photographs; 2 diagrams. 

Davip H. NEewsBern, M.D. 
Bowman Gray School of Medicine 





THE GENITOURINARY SYSTEM 


Intestinovesical Fistulas: Report of Seven Cases and 
Review of the Literature. Benjamin S. Abeshouse, 
Martin A. Robbins, Mark Gann, and Julian O. Salik. 
J.A.M.A. 164: 251-257, May 18, 1957. (B. S. A., 
100 W. Monument St., Baltimore 1, Md.) 

The symptoms of intestinovesical fistula are chiefly 
the passage of gas and feces via the urethra. Urgency, 
frequency, and dysuria are due to the associated cysti- 
tis. Hematuria may follow later. The passage of 
urine by rectum will appear only when the fistula from 
the bladder extends to the proximal colon or ileum. 
The condition appears more commonly in males, sug- 
gesting that the uterus provides a barrier between the 
bowel and bladder. 

A simple classification, based on etiology, divides the 
intestinovesical fistulas into five chief types. 

(1) The congenital variety is almost invariably as- 
sociated with imperforate anus. 

(2) Traumatic fistulas may be due to external vio- 
lence, chiefly gunshot wounds, or to surgical procedures, 
usually on the genitourinary tract. 

(3) Inflammation, the chief etiological agent, usu- 
ally results in abscess formation and extension to and 
communication with the bladder. Diverticulitis of 
the sigmoid and regional enteritis, the latter involving 
the ileum, are the two chief inflammatory causes. 
Rarely inflammatory processes in the appendix, cecum, 
or true pelvic viscera may be responsible for fistula for- 
mation. 

(4) Carcinomas rank close behind inflammations 
as a cause of the lesion. Their spread to the bladder is 
by secondary abscess formation rather than by direct 
extension. The rectosigmoid and the rectum are the 
most frequent sites of the primary neopiasm. Rarely is 
the primary tumor in the bladder or female uterus or 
adnexa. 

(5) Foreign bodies are a rare cause of intestinovesi- 
cal fistulas. Chicken bones or pins may become lodged 
in the lower bowel, set up an inflammatory reaction with 
abscess formation and eventual extension to the bladder. 
Occasionally the lesion results from introduction of a 
foreign body into the urethra. 

The fistula may be demonstrated either by cysto- 
gram or by barium enema. The reflux of the sodium 
iodide from the bladder into the colon is readily demon- 
strated on films. Filling of the bladder by barium 
during an enema usually presents no difficulties. Lat- 
eral oblique views are helpful in delineating the con- 
trast filled viscera as well as helping to outline the fistu- 
lous tract. 

Seven roentgenograms; 1 table. 

Sau. Scuerr, M.D. 
Boston, Mass. 


The Micturating Cysto-Urethrogram in Relation to 
Function After Prostatectomy. Lockhart Frain-Bell 
and John Grieve. Brit. J. Urol. 29: 15-19, March 
1957. (Royal Infirmary, Dundee, Scotland) 

The value of the micturating cysto-urethrogram in 
assessing postprostatectomy function was studied in 
42 patients, ranging in age from fifty-five to eighty-five 
years. Thirty-two of these patients were admitted to 
the hospital with acute retention and 10 with symptoms 
of prostatic enlargement. Twenty-eight were operated 


upon by the retropubic and 14 by the transvesical 
route. 


In 37 cases the condition was found on histo- 
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logic examination to be benign and in 5 malignant 
Cysto-urethrography was performed three months to 
four years postoperatively. 4 

The patient lay supine on the tilting table of a stand- 
ard fluoroscopy unit. A Tieman’s catheter was Passed 
the bladder emptied, and approximately 15 per cent 
Diodone (50 ml. 70 per cent Diodone in 200 mi. sterile 
distilled water) was injected with a Thomson-Walker 
bladder syringe. As the catheter was Withdrawn, a 
penile clamp was applied to prevent leakage in elderly 
patients with poor control. The patient was then 
brought to the erect position. Preliminary screening of 
the bladder area was done with the patient in the right 
anterior oblique position to determine the optimum at. 
titude for radiography. This was found by ensuri 
that the prostate bed was not obscured by the shadow 
of the ischial tuberosity. While the patient micturated 
into a urinal, bladder movement and filling of the post- 
prostatectomy cavity and urethra were watched on the 
screen and a roentgenogram was taken. The patient 
was then asked to stop and the sphincter area examined 
closely as he did so. Under fluoroscopic control further 
roentgenograms were taken during micturition in the 
left oblique and postero-anterior projections. Finally 
the patient was told to empty the bladder completely, 
This stage was studied on the screen, and roentgeno- 
grams were taken of any residual urine. If 100 to 150 
ml. of air was introduced after the contrast medium but 
before the withdrawal of the catheter, good visualiza- 
tion of the prostate bed and bladder could be obtained 
at this stage. 

The cysto-urethrograms in these cases in general 
afforded radiographic confirmation of good clinical re- 
sults and showed probable causes, such as diverticula, 
ureteric, and seminal reflux, for poor results in others. 
Seven patients were unable to urinate after the intro- 
duction of the contrast medium and in all of these fluor- 
oscopy revealed a characteristic upward convexity of 
the anterior bladder wall. 

Seven roentgenograms; 2 photographs. 


The Emptying Mechanisms of Various Ileal Loops 
Studied with the X-Ray Image Amplifier (Supported by 
a Film). Howard G. Hanley. Brit. J. Urol. 28: 402- 
405, December 1956. (Institute of Urology, Univer- 
sity of London, London, England) 

One of the problems associated with the treatment of 
genitourinary tuberculosis today is the contracted blad- 
der with its accompanying ureteric reflux. The present 
study was undertaken to determine the best method of 
using the isolated ileal loop. The author has been able 
to demonstrate with the x-ray image amplifier that en- 
larging the bladder by ileocystoplasty will greatly re- 
duce or even prevent ureteric reflux. Such a procedure 
would appear to be safer than ureterocolic anastomosis, 
and certainly less distressing for the patient than cu- 
taneous ureterostomy or ureteroileostomy. 

The x-ray findings after a T-loop ileocystoplasty, 
ring-loop ileocystoplasty, ‘‘cat’s tail” ileocystoplasty, 
uretero-ileal transplant, and ureteroileostomy are de- 
scribed. 

The author concludes that while it is too early to be 
dogmatic about the best method of using the isolated 
ileal loop in urology, preliminary observations with the 
x-ray image amplifier indicate the importance of em- 
ploying the very powerful peristaltic force of the loop 
to propel urine in the direction in which we wish it to 
travel. It would appear to be important to avoid a 
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blind distal loop on all occasions where possible. A 
majority of the closed ileocystoplasty loops investi- 
gated retained some residual urine at all times. 

Since the contrast medium may gain access to the 
renal pelvis, the author warns against the use of a 
barium suspension. A soluble iodine preparation, 
such as Pyelosil, though giving poorer contrast, is 
rapidly absorbed and appears to be quite safe. 


Bladder Neck Obstruction and Associated Lesions in 
Children. Edgar Burns, Edward H. Ray, Jr., and 
James W. Morgan. J. Urol. 77: 733-740, May 1957. 
(3503 Prytania St., New Orleans 15, La.) ; 

The authors report their experiences with 129 cases 
of bladder neck obstruction in children. While changes 
in the bladder and upper urinary tract are proportional 
to the severity and duration of the obstruction in chil- 
dren, these changes develop more rapidly than in adults; 
ureteral reflux occurs more frequently, while vesical 
diverticula are only rarely encountered. In 123 of the 
authors’ cases the cause of the obstruction was congeni- 
tal hypertrophy of the internal sphincteric area; in 3 
cases prostatic valves were responsible; in 2 there was 
congenital hypertrophy of the verumontanum; in the 
remaining patient there appeared to be failure of normal 
development. The sex incidence of hypertrophy of the 
sphincteric area was equal. In males the process may 
extend into the trigone to involve the prostate and re- 
semble prostatic hypertrophy in miniature. 

Infected urine with associated chills and fever is a 
late complex occurring in most instances studied. The 
eatlier signs, such as frequency, straining, urgency, 
overflow incontinence, and enuresis (particularly in the 
daytime) should be sought. Hematuria and acute re- 
tention are late signs. While chemical and bacterio- 
logic studies of the urine may be suggestive of obstruc- 
tion of the lower urinary tract, the diagnosis rests upon 
the roentgen studies—excretory urography, retrograde 
cystography, and retrograde pyeloureterography— 
with the patient under rectal pentothal anesthesia, with 
or without supplemental nitrous oxide. Retrograde 
cystography is the most important of the urographic 
studies. It will provide information regarding the lo- 
cation of the obstruction and sometimes will indicate 
the nature of the lesion itself, that is, whether the ob- 

struction is at the apex of the prostate from congenital 
valves at the internal vesical orifice, from contracture, 
or from hypertrophy of the verumontanum. In addi- 
tion, it will outline the size and architecture of the blad- 
der and indicate whether or not vesicoureteral reflux is 
present. The authors mention the hazard of using 
hyaluronidase to facilitate absorption of the medium 
from intramuscular depots since rapid dispersal may 
cause widespread cellulitis in an occasional case. 

Treatment of bladder neck obstruction in children 
consists in removal of the primary obstructive lesion by 
atransurethral or suprapubic approach. Plastic opera- 
tions, ureteral transplants, removal of constricted por- 
tions of ureters, etc., may be necessary supplemental 
procedures. 

Four roentgenograms. Sau Scuerr, M.D. 
Boston, Mass. 


Subcutaneous Urography in Infants. Bernard S. 
Epstein. J.A.M.A. 164: 39-41, May 4, 1957. (270-05 
76th Ave., New Hyde Park, N. Y.) 

Subcutaneous pyelography was performed in 25 in- 
fants under sixteen months of ’age, including 10 less 
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than three months old. A 50 per cent solution of dia- 
trizoate sodium (Hypaque) was diluted to 25 per cent 
with isotonic saline. The dose for children up to six- 
teen months was 15 c.c. diluted to 30 c.c., one-half be- 
ing injected parascapularly on either side. Little dis- 
comfort to the patient was observed. Aside from ease 
of performance, the advantage of the subcutaneous 
route is the relatively slow absorption, which makes it 
possible to obtain roentgenograms over a relatively long 
time, allowing viewing of the wet films and repeat ex- 
posures as needed. 

Twenty-three of 25 films obtained were satisfactory; 
the other 2 were sufficient for diagnosis of a normal uri- 
nary tract, although optimal visualization was not ob- 
tained. 

Six roentgenograms. 

RICHARD H. GREENSPAN, M.D. 
University of Minnesota 


MISCELLANEOUS 


Barium Swallow Examination in Myasthenia Gravis. 
J. Wyn Edwards and J. P. Murray. Brit. J. Radiol. 30: 
263-268, May 1957. (David Lewis Northern Hospital, 
Liverpool, England ) 

Eight patients with myasthenia gravis were exam- 
ined: 6 of these were undergoing routine treatment 
with neostigmin and/or Mestinon, 1 was symptom-free 
following thymectomy, and 1 was a new case with bul- 
bar symptoms. Twenty-five patients with suspected 
peptic ulcer and 1 with functional dysphagia were seen 
as controls. Each of the patients under treatment was 
deprived of his drug as long as possible prior to the 
study; it was felt that a period of twelve hours would 
be ideal but this was not always possible. 

All patients were first examined in the erect position 
with barium cream, and abnormal pooling or contours 
were noted and recorded. Films were obtained in 
lateral and frontal projections. Patients with no gross 
abnormality were then examined in the supine posi- 
tion, with the head turned to the side, and instructed 
to swallow a heaping teaspoonful of barium paste as 
rapidly as possible. The following points were noted: 
(a) promptness in initiating deglutition, (b) character of 
the tongue movements, (c) the efficiency and method 
of propelling the bolus into the pharynx, and (d) rate of 
passage through the pharynx. The rate of clearing of 
mouth and pharynx was timed with a stop-watch or by 
serial films at five- or ten-second intervals. Fifteen to 
thirty minutes after an injection of 1.5 to 2.5 mg. of 
neostigmin methyl sulphate, the entire study was re- 
peated. If the diagnosis of myasthenia gravis was 
doubtful, 0.6 mg. atropine was added to prevent unde- 
sirable side effects. 

The patient with bulbar symptoms, who was the only 
one in the series with marked dysphagia, showed sig- 
nificant changes on the first examination (with barium 
cream). These consisted of widening and stasis in the 
pharynx, with a little nasal reflux and pooling in the val- 
leculae and pyriform recesses. After neostigmin, the 
pooling was less marked. When examined in the recum- 
bent position, with thick paste, all patients showed 
the following: (a) hesitation in initiating deglutition, 
(b) slow labored tongue movements, (c) piecemeal 
swallowing of the bolus, with many swallowing actions 
required to clear the mouth, and (d) delay in clearing 
the mouth and pharynx. After neostigmin, there was 
noticeable improvement in all patients. The tongue 
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movements became brisk and difficult to follow on the 
screen, the bolus was swallowed cleanly, with one to 
four swallowing actions, and clearance of the mouth and 
pharynx was more rapid. Since dysphagia was not a 
prominent symptom in most cases, the greatest change 
was in the oral stage of deglutition rather than the 
pharyngeal stage. The recumbent position, by elim- 
inating any gravity factor, made minor abnormalities 
more obvious. 

The patient with functional dysphagia showed defi- 
nite delay in the oral stage of deglutition, with weak and 
tremulous tongue movements, but passage through the 
pharynx was normally rapid and there was no pooling. 
After neostigmin, no change in swallowing was noted. 
In 4 of the 25 controls there was slight pooling in the 
valleculae; in all studies the tongue movements were 
strong and rapid, and there was no delay in clearing 
the mouth and pharynx. 

The barium swallow and the response to neostigmin 
are valuable in differentiating abnormal deglutition due 
to myasthenia gravis from the disorders in Plummer- 
Vinson syndrome, globus hystericus, bulbar and pseudo- 
bulbar palsies, and neoplastic involvement of the vagus 
nerve. The technic should be used with great caution 
in patients with severe dysphagia, and it is inadvisable 
to proceed with paste if there is an obvious abnormality 
with barium cream. 

Sixteen roentgenograms; 1 table. 

LAWRENCE A. Post, M.D. 
University of California, S. F. 


Fate of Barium Sulfate in the Retroperitoneum. A. 
W. Sanders and S. D. Kobernick. Am. J. Surg. 93: 
907-910, May 1957. (Highland Park General Hospi- 
tal, Highland Park, Mich.) 

A patient with traumatic injury to the duodenum 
and fistula formation is described by the authors. 
Operation following a gunshot wound in the abdomen 
disclosed two holes, 1.5 cm. diameter, in the duodenum 
at the junction of the second and third portions. These 
were closed at operation. Eight days later an upper 
gastrointestinal examination revealed a fistulous tract 
extending from the second portion of the duodenum, 
down and tothe right. A number of days following this 
procedure a moderate amount of barium was seen to be 
lying in the retroperitoneal space on the right side be- 
tween the levels of the transverse processes of the 2nd 
and 4th lumbar vertebrae. No additional procedure 
was performed. The patient recovered uneventfully 
and has been followed for three years. All of the bar- 
ium that initially went into the retroperitoneal space 
was still demonstrable three years after the examina- 
tion. However, the patient was entirely well and with- 
out complaint. 

In order to discover the effects of barium sulfate in 
the retroperitoneal soft tissues, rabbits were utilized 
experimentally. In 5 animals sterilized barium sulfate 
and in 5 others unsterilized barium was implanted in 
amounts of 1 to 3 c.c. in the retroperitoneal tissue by an 
open technic. After two months the animals were sac- 
rificed. No barium was found in a site other than at 
the area of implantation, where encapsulated nodules 
containing pasty material were present. The peri- 
toneum overlying the lesions was usually free of reac- 
tion. Microscopically the nodules consisted of thick 
fibrous capsules, at times with multiple loculations, 
containing necrotic debris and barium. In a few cases 
nonencapsulated groupings of phagocytes extended be- 
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tween the muscle bundles. There was no di F 
reaction between the sterile and sometertie Rane E 
This experimental work and the case cited indicate 
that barium sulfate in the retroperitoneal space is of 
local significance only and is probably not significantly 
harmful. 
Three roentgenograms; 1 photomicrograph; 1 photo- 
graph. RicHarp G. LEster, MD. 
University of Minnesota 


Value of the Left Lateral Decubitus Position in the 
Roentgenologic Diagnosis of Acute Abdominal Disease 
Robert W. Curry. Surg., Gynec. & Obst. 104: 627-632 
May 1957. (1416 Kuhl Ave., Orlando, Fla.) ? 

The author discusses the value of the left lateral decu- 
bitus position in the roentgenologic diagnosis of acute 
abdominal disease. In positioning the patient it is 
very important to show the upper aspects of the right 
side of the abdomen on the film and to include the abdo- 
men from the level of the right side of the diaphragm 
down to the level of the iliac crest. Free air in the peri- 
toneal cavity can be easily demonstrated in the left 
lateral decubitus position, where it accumulates between 
the lateral border of the liver and the adjacent wall of 
the abdominal cavity. In this position it is also usually 
easy to differentiate the small intestine from the large 
and in most cases to demonstrate the stomach. In 
cases of severe illness the decubitus examination has the 
advantage that no effort is required on the part of the 
patient. 

The author concludes that the left lateral decubitus 
position can be used to replace the vertical position in 
studies of the abdomen and is of comparable accuracy 
in demonstrating free air in the peritoneal cavity and air 
and fluid levels in the small intestine and colon. Ina 
few cases both the vertical and the left lateral decubitus 
views will be required. These results indicate that in 
every case in which roentgenograms are made to diag- 
nose acute abdominal disease both a vertical and left 
lateral decubitus view of the abdomen, in addition to 
the usual supine view, should be taken with the realiza- 
tion that the left lateral decubitus may be substituted 
for the vertical position when it is not possible to take 
both views. 

Nine roentgenograms. 

THeEopore E. Keats, M.D. 
University of Missouri 


TECHNIC 


A Comparative Study of Bromine and Iodine in Con- 
trast Radiography. Robert Shapiro. Acta radiol 47: 
357-360, May 1957. (Yale University School of Medi- 
cine, New Haven, Conn.) : 

A comparative study of Priodax and its bromme 
homologue (Bromidax) was made in the laboratory 
and in man. The radiopacity of Priodax and Bromt- 
dax were compared in water phantoms and in 12 normal 
student technicians at 30 kv, 40 kv, and 80 kv. There 
was no significant difference in the shadows cast by the 
two preparations at lower kilovoltages. At energy 
levels employed in clinical radiology, however, as 80 kv, 
the Priodax solutions were much more radiopaque than 
the corresponding Bromidax solutions. This difference 
is due to the relative absorption of bromine and iodine 
in equal concentrations by weight for various wave 
lengths. Iodine for purposes of clinical radiopaque 
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studies is thus thought to be vastly superior to bromine 
compounds. 


roentgenograms; 1 graph. 
9p Paut S. O’BrIEN, M.D. 


Bowman Gray School of Medicine 


Site as an Influence upon the Density of Contrast 
Media. Ove Mattsson. Acta radiol. 47: 361-364, 
May 1957. (Karolinska Sjukhuset, Stockholm, Swe- 
» a water phantom and test tubes containing 
solutions of barium, iodine, and calcium salts, the 
guthor determined by experimentation that the posi- 
tion of the contrast substance had no bearing upon the 
radiographic result. The change in contrast with volt- 
age was also studied and the observations are presented 
graphically. There was no common dissimilarity in 
the shape of the curves for the different substances. 
With the experimental conditions similar to those ob- 
taining in ordinary roentgenographic technic, there is 
no characteristic deviation apparent such as could have 
been caused by the absorption edges of barium and 
iodine. 

Ten diagrams; 1 table. 

Pau. W. MATHEWS, JR., M.D. 
Bowman Gray School of Medicine 


New Studies on Palmieri’s Radioplastic Method: 
The First Method of Solidography. A. Lura, G. C. 
Palmieri, Jr., and M. Piazza. Radiol. med., Milan 43: 
417-431, May 1957. (In Italian) (Istituto de Radiolo- 
gia Medica dell’Universita di Bologna, Bologna, Italy) 

As early as 1919 G. C. Palmieri described, before the 
Italian Congress of Medical Radiology, a method for 
the construction of a plaster model of the heart, based 
on chest fluoroscopy in several planes, for which he used 
the name “radioplastic.”” There have been other con- 
tributions in this field, and recently the name ‘‘solidog- 
raphy” has been employed for a similar result obtained 
with axial transverse stratigraphy. 

In this paper [one of its authors is the son of the 
earlier Palmieri] a modified procedure is described. 
Three roentgenographic tubes are placed on the three 
sides of a hemi-hexagon; the other three sides are oc- 
cupied by three roentgenographic stands, each of which 
includes two lead wires spanned across the roentgeno- 
graphic area so as to indicate its correct center; the 
patient sits in the center of the hexagon. In a first 
stage, three roentgenograms are exposed, in frontal 
projection and 60° right and left oblique. In a second 
stage, the patient is rotated 25°, and another set of 
three exposures is made, these being in left oblique 85°, 
left oblique 25°, and right oblique 35°. By using a 
“thermionic synchronizer” and an electrocardiographic 
machine with oscilloscopy, all exposures can be made in 
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the same phase of cardiac revolution, the timing being 
made at any interval desired after the point R (on the 
QRS deflection). 

Cardboard outlines of the heart are cut from each of 
the six roentgenograms, and one of them is placed on one 
side of a stand which reproduces the distance between 
two sides of the original hexagon. A block of plastic 
material is located in the center, and a steel wire is at- 
tached to the (theoretical) location of the anode at the 
other side; the steel wire is then stretched and made to 
follow the outline of the cardboard model, in which 
process it will cut in the plastic block the outlines of the 
heart (projection) as they were “‘seen’”’ by the central 
ray. Afterward, another cardboard outline is sub- 
stituted (here is where the center indicated by the 
crossed lead wires becomes helpful), the plastic block is 
rotated to correspond to the position of the patient 
during the exposure, and again the steel wire is made to 
follow the outline, thus carving into the plastic. When 
all six outlines have been used, the plastic will be a faith- 
ful reproduction of the heart size and shape in the phase 
of cardiac revolution in which the exposures have been 
taken. 

The same procedure has been employed to reproduce 
masses in the mediastinum or the base of the cranium. 
It is certainly of help in the planning of deep roentgen 
therapy series, especially when rotational or pendular 
methods are used. 

Twenty-seven figures, including 11 roentgenograms. 

E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


Solarized Roentgenographic Duplication. Kirk R. 
Deibert and Henry P. Johnson. Am. Rev. Tuberc. 75: 
139-144, January 1957. (Box 22, Jackson Highway, 
Florence, Ala.) 

A solarization method of duplication of roentgeno- 
grams using an x-ray exposure of outdated unexposed 
films for the initial part of the solarization is described. 
This requires only a short exposure of one twentieth of a 
second. An ultraviolet lamp is used as the source for 
light in the second part of the procedure, during which 
time the roentgenogram to be copied is placed over the 
solarized film. The time exposure range for using the 
ultraviolet light source is from fifteen seconds to two 
minutes. The film is then developed in the usual man- 
ner except that the developing does not necessarily re- 
quire darkness. Methods using sunlight and incandes- 
cent light are also described, but the authors feel that 
the short exposure time with ultraviolet light is of dis- 
tinct advantage. Two reproductions are included in 
the article, which describes the technic in detail. 

Four roentgenograms; 1 photograph. 

Joun H. Junt, M.D. 
University of Wisconsin 


RADIOTHERAPY 


The Patient with Cancer, the Referring Physician, 
and the Radiation Therapist. Victor Drucker. New 
England J. Med. 257: 825-827, Oct. 24, 1957. (Bing- 
hamton City Hospital, Binghamton, N. Y.) 

At best, the radiation therapist has a most difficult 
relationship with the cancer patient. A proper physi- 
can-patient relationship can be aided by the referring 
physician. It is he who should give the patient a realis- 





tic appraisal of what radiation therapy will do for him, 
as well as what certain side affects may be expected. 
Whether or not the patient should be informed as to 
the true nature of his disease must be determined in the 
individual case, but this also rests with the referring 
physician. It is recommended that the manner of ap- 
proach to the subject and the choice of words be 
couched in such a way that fears are allayed rather than 
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aggravated. “The radiologist may be most friendly 
and understanding, but his explications should be 
only supplemental to those made by the referring doctor, 
in whom the patient has implicit faith and confidence.” 
Rospert S. Ormonp, M.D. 
Dearborn, Mich. 


Radium Therapy of Cancer of the Head and Neck. 
O. L. Morphis. South. M. J. 50: 362-365, March 
1957. (600 West 10th St., Fort Worth 2, Texas) 

The author describes his experiences with low-inten- 
sity radium needles in the management of carcinomas 
arising from the skin or mucosa of the head and neck. 
Over a period of five years, 208 cases were treated by 
this technic, including some instances of widespread 
bilateral metastases in lymph nodes in the neck as well 
as small lesions. 

The radium needles had active lengths of 1 cm., 1.6 
em., 3.2cm., and 4.8 cm. (0.6 mg. radium per cm. active 
length), with filtration of 0.5 mm. platinum. They 
were provided with an eye through which nylon or silk 
could be tied securely. They were inserted approxi- 
mately 0.5 cm. below the surface of the skin or in the 
base of any fungating type of lesion, approximately 1 to 
1.5cm. apart. The ends were crossed by similar nee- 
dies, resulting in a grid type of pattern. Antibiotics 
were administered in conjunction with the radium 
therapy. 

Some patients had to be retreated, usually at the mar- 
gins of excised or previously treated areas. No trouble 
was encountered on retreatment with radium needles 
after an interval of one year. No instance of sloughing 
of the cartilage was observed. The author feels that 
low-intensity radium needles are definitely kinder to 
the skin than x-ray therapy, and that considerably less 
scarring results from their use, since they are placed 
deep within the tissues. Five-year results are not yet 
available. 

Twelve photographs. 


Radiation Therapy in the Treatment of Retinoblas- 
toma. Ivor G. Williams. Am. J. Roentgenol. 77: 
786-795, May 1957. (St. Bartholomew’s Hospital, 
London, E. C. 1, England) 

Retinoblastoma is a congenital tumor which in 60 per 
cent of the cases manifests itself within the first three 
years of life. Only 5 per cent appear after the age of 
six years. Some cases are familial. In 20 per cent the 
disease is bilateral, the maximum recorded interval be- 
tween the appearance of the first and second tumors 
being eleven years. 

The tumor probably originates from cell rests of neu- 
ro-ectoderm in either the inner or outer nuclear layer of 
the retina, as single or multiple nodules. Implants of 
tumor cells into intraocular fluids occur, but the im- 
portant extension is via the optic nerve, sometimes 
reaching the cerebral subarachnoid space. Intracranial 
involvement is the usual cause of death. 

The classic treatment for unilateral disease is enu- 
cleation, the result depending upon the condition of the 
optic nerve. If the enucleation is unsuccessful, orbital 
recurrence may be expected within eighteen months. 
If enucleation is successful, the prognosis depends upon 
development of tumor in the other eye. In treatment 
of the disease with radiation the aim is to destroy the 
tumor and yet preserve at least some vision. Previous 
methods, involving implantation of radon seeds within 
the tumor or attaching them to the sclera opposite the 
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base of the tumor, have delivered uneven radiation and 
have resulted in total loss of vision in a high percenta 
of cases. The author describes the radiation thins 
which occur in the tumor and in the ocular structures 
Complications include retinal hemorrhage, exudates, 
and detachment. ‘ 
high-dosage cases. 
sensitive. 

In order to deliver a more uniform controlled dose to 
the tumor the author has devised applicator disks carry- 
ing various loadings of radioactive cobalt sources for 
treatment of tumors from 5 to 15 mm. in diameter 
The disk fits into a circular clip which is sutured to the 
posterior aspect of the sclera opposite the tumor, and is 
designed to deliver 3,500 r to the apex of the growth in 
one week. Earlier sources of asbestos impregnated 
with a radium salt were abandoned because of leakage, 

The latest figures of Stallard on patients treated be- 
tween 1948 and 1955, with one-third or less of the retina 
involved, revealed 28 out of 29 eyes cured to date. 
Twenty patients still had vision. Line drawings of ap- 
plicator construction and characteristics are presented, 
as well as a typical isodose pattern 

Ten figures; 2 tables. Damon D. Braxg, M.D. 

Bowman Gray School of Medicine 


Cataract formation occurs in the 
The tumor itself is quite Tadio- 


Carcinoma of the Larynx: Survey of 25 Years’ 
Experience in Treatment by Surgery and Irradiation. 
Chevalier L. Jackson, John V. Blady, Charles M. Norris, 
and Robert Robbins. J.A.M.A. 163: 1567-1570, 
April 27, 1957. (C. L. J., 3401 N. Broad St., Philadel- 
phia 40, Penna.) 

Of 1,066 patients treated for carcinoma of the larynx 
over a twenty-year period, 580 cases are suitable for 
five-year analysis. Of this group 210 were treated by 
partial laryngectomy, 201 by total laryngectomy, and 
169 by some form of irradiation. Five-year survival 
rates after initial treatment were respectively 87 per 
cent, 64 per cent, and 42 per cent. In an appreciable 
number of patients local recurrences and/or metastases 
developed following each of the three principal treat- 
ment methods. These cases are analyzed in consider- 
able detail and their subsequent methods of treatment 
discussed. It is concluded that recurrence following 
partial laryngectomy can still be successfully treated in 
the majority of patients. Recurrence or metastases ap- 
pearing in patients initially managed by total laryngec- 
tomy or irradiation showed a poor salvage rate but not 
a hopeless prognosis. 

The authors’ indications for various treatment meth- 
ods are important in explanation of the quoted results: 

Cases selected for partial laryngectomy include cancer 
of one cord limited to the middle third with free mobility; 
of one cord reaching the anterior but not the posterior 
extremity; of both cords involving the anterior com- 
missure but not the posterior extremity of either cord; 
and cancer of the epiglottis or supraglottic region with 
limited lesions. 

Indications for total laryngectomy are cancer of the 
vocal cord with extension to the posterior extremity, 
producing fixation or with subglottic extension; cancer 
of the ventricular band or ventricle; cancer of the epl- 
glottis and supraglottic region; cases with palpable cervi- 
cal metastases (laryngectomy combined with radical 
neck dissection). 

Radiotherapy is selected as primary treatment for 
cancer of the vocal cord without fixation that is too ex- 
tensive or poorly demarcated for laryngeal fissure; for 
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cancer of the epiglottis limited to its free portion, par- 
ticularly if es when the patient refuses 
rare instance). 
Tie of the authors’ indications for radiotherapy, 
plus the statement that “of 195 patients treated initially 
by roentgen therapy, 45 showed palpable cervical nodes 
ghen first seen’’ shows that the more favorable cases 
were selected for surgery while more advanced and less 
favorable tumors were managed by radiotherapy. 
These facts help to explain the relatively poor results of 
radiotherapy in this series.—J. W. B.] 
Seven tables. James W. Barser, M.D. 
Cheyenne, Wyo. 


Carcinoma of the Intrinsic Larynx. Frank C. Mar- 
chetta, Walter T. Maxwell, Henry C. Riegler, and 
Robert Schobinger. Surg., Gynec. & Obst. 104: 401- 
406, April 1957. (Roswell Park Memorial Institute, 
Buffalo, N. Y.) 

A total of 158 documented cases of carcinoma of the 
larynx seen during the years 1935 to 1953 were analyzed, 
with emphasis on recurrences and failure of therapy 
rather than on the five-year end-results. The patients 
were largely in the fifth and sixth decades and were pre- 
dominantly males (155 cases). A positive Wassermann 
test did not appear to bear a clinical relation to the 
disease. The smoking history was of little significance 
in this small series of cases. 

Clinical manifestations believed to influence the ther- 
apeutic results were (1) the extent of lesion, (2) the 
degree of fixation or limitation of motion of endolaryn- 
geal structures, (3) the presence or absence of meta- 
static nodes. 

To facilitate the analysis, the cases were divided into 
three major categories: 

1. Lesions localized to the vocal cords, including the 
anterior commissure, without evidence of fixation of the 
cord or cords. 

II. Lesions limited to the cord or cords, including 
the anterior commissure, with partial or complete fixa- 
tion of the vocal cord or cords. 

III. Lesions which involved the ventricular band. 
In the usual case, the lesion began on the cord and ex- 
tended upward to involve the band. Any lesion involv- 
ing the structures beyond the anatomical limits of 
the band was classified as an extrinsic lesion and was 
not included in this study. 

The results of therapy for the three categories may be 
tabulated as follows: 











I II Ill 
Clinical cervical 
metastases Rare 12% 29% 
Method of 
treatment Surg. Irrad. Surg. Irrad. Surg. Irrad. 
No. of cases 3 24 36 7 35 
Free of 
disease after 
twenty-four 
months 75% 50% 838% 22% 100% 11% 
Recurrence 10% 10% 6% 6% 
Dead of 
disease 7% 2% 8% 72% 83% 
Dead of other 
Causes 8% 138% 9% 
Persistent 7% 





The authors conclude that in all the three categories, 
surgery produced the best results. The type of surgery 
depended upon the category. 

Irradiation appeared to be most effective in the early, 
more superficial lesions of the intrinsic larynx. The 
fixed cord lesions responded poorly to irradiation in 
most instances. Irradiation had little or no effect on 
metastatic nodes from carcinoma of the intrinsic larynx. 
In 10 per cent of all patients treated by irradiation ra- 
dionecrosis developed. 

Eight figures; 1 table. Dr. ASMINO 

University of Pennsylvania 


Cancer of the Thyroid Gland in Children. Donald 
E. Ross. Surg., Gynec. & Obst. 104: 433-440, April 
1957. (947 W. 8th St., Los Angeles 17, Calif.) 

The author emphasizes the high incidence of malig- 
nant disease in enlarged thyroid glands in the younger 
age group. In the ten-year period 1946-1955, he 
operated on 1,000 patients who had goiter, and of this 
group, 40 had carcinoma. Fourteen of the patients 
operated on were under the age of eighteen, and 7 of 
these had cancer. 

In the presence of thyroid enlargement in childhood, 
studies should include basal metabolism and protein- 
bound-iodine tests, roentgenograms of the chest and 
bones, radioactive iodine uptake determinations, and 
thyrograms. If a filling defect is seen in the thyroid, 
one should more than ever be suspicious of cancer, 
though such areas may be due to other causes, as a 
cystic condition, thyroiditis, or an adenoma. Any area 
of firmness or nodularity is suggestive of malignant dis- 
ease. A firm nodule at some distance from the thyroid 
must be suspected as a metastasis. The day before 
operation, a tracer dose of radioactive iodine is given 
so that the uptake in the tumor tissue may be estimated. 
It is of the utmost importance to know if the tumor tis- 
sue will absorb iodine in case there is any metastasis. 
Tumors of the papillary type concentrate iodine poorly. 
The alveolar and mixed types show a better uptake. 

It has been well established that radioactive iodine 
cannot be relied upon as the sole agent in the treatment 
of thyroid cancer, since the tumor tissue does not take 
up iodine sufficiently well. Neither does the tumor yield 
to x-ray therapy. Adequate surgery is of the utmost 
importance, therefore, in every case. The minimum 
procedure in the author’s opinion is complete thyroid- 
ectomy with block dissection of the neck on the side of 
the cancer. In a previously reported series (Surg., 
Gynec. & Obst. 103: 171, 1956. Abst. in Radiology 
68: 912, 1957) he found 68 per cent of cases showing 
positive lymph nodes on the same side, and 25 per cent 
positive lymph nodes on the opposite side of the neck. 
Cancer was found in both lobes of the thyroid gland in 
27 per cent of the cases. It wasalso observed on numer- 
ous occasions that, while the tumor in the gland seemed 
to be encapsulated, metastasis had already occurred 
to the lymph nodes. If, on operation, the nodes in the 
neck are found to contain metastases, radical resection 
is performed on the opposite side. Also it is felt that 
the procedure should be extended to the base of the skull 
and the superior mediastinal lymph nodes. 

The author reports 7 cases in which four- to eight- 
year follow-up studies showed no evidence of recurrence 
of tumor. 

Seven roentgenograms; 
graphs. 


4 thyrograms; 3 photo- 
Cuut Sunc Sun, M.D. 
University of Pennsylvania 
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The Results of the Treatment of Cancer of the Breast 
at the Montreal General Hospital. Terence A. Rich- 
ards, John D. Palmer, and S. J. Martin. Surg., Gynec. 
& Obst. 104: 451-456, April 1957. (T.A.R., Montreal 
General Hospital, Montreal 25, Quebec, Canada) 

The authors present the results of therapy in 123 
cases of carcinoma of the breast (1940-1950) from the 
Montreal General Hospital in terms of five-year survival 
from the date of treatment. In order to compare their 
figures with those in other clinics, they have applied the 
classifications of Steinthal, Portmann, and Richards to 
their series. 

Statistical analysis allowed comparison of only the 
two main forms of treatment, i.e., radical mastectomy 
alone and radical mastectomy followed by irradiation, 
though other forms of therapy are mentioned. The 
standard radical mastectomy of Halsted and Meyer was 
performed. If postoperative irradiation was given, 
1,000 to 2,000 r over a period of two weeks was the mini- 
mal tumor dose. 

It was found that in patients in Richards’ Stage II 
(movable tumor and axillary nodes) the survival rate 
was greatly improved by the addition of postoperative 
irradiation, 90 per cent as compared to 20 per cent in 
unirradiated patients. In the other stages no signifi- 
cant advantage was noted with postoperative irradia- 
tion. Patients in the age group forty to sixty showed a 
favorable five-year survival rate (76 per cent), though 
ovariectomy was not performed. 

The total five-year survival rate from onset of symp- 
toms, irrespective of type of treatment (including in- 
operable cases), was 68.3 per cent as compared to 22.5 
per cent for untreated cases as reported by Daland 
(Surg., Gynec. & Obst. 44: 264, 1927). While this in- 
dicates the value of treatment, the total five-year cure 
rate (no persistent or recurrent tumor five years after 
treatment) of 38.8 per cent indicates the need for more 
radical advances in breast cancer therapy. 

The authors include results of a recent program of 
preoperative irradiation in high dosage (6,000-7,000 r) 
over two or three months, followed by standard radical 
mastectomy in three to six months. It was found that 
the breast and axilla were sterilized of carcinoma cells 
in 25 to 30 per cent of the cases. It is felt that the 
good results claimed, if consistent, may justify increased 
morbidity, chiefly in the form of delayed wound heal- 
ing. 

Six tables. T. Hunter Pryor, M.D. 
University of Pennsylvania 


Carcinoma of the Lung. James J. Nickson, Eugene E. 
Cliffton, and Henry Selby. Am. J. Roentgenol. 77: 
826-835, May 1957. (444 East 68th St., New York 21, 
N. Y.) 

The authors present a tentative staging for cancer of 
the lung on the basis of clinical findings. They found, 
however, only poor correlation between staging as de- 
termined prior to operation or irradiation and survival. 
Two hundred cases are reviewed. These were treated 
by either 250-kv or 1-MEV therapy. Since the cases 
did not receive the different treatments at random, 
their efficacy could not be adequately compared. The 
survival rates for the series were 7.4 months for 33 
Stage II cases; 7.6 months for 61 Stage III cases; and 
5.4 months in 106 Stage IV cases. These figures are 
essentially the same as in other series. 

Ten figures; 4tables. C. Frep Taytor, Jr., M.D. 


Bowman Gray School of Medicine 
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The Anatomy of the Female Pelvis in Relation 
Cancer of the Cervix. Gray H. Twombly. Am, : 
Roentgenol. 77: 796-802, May 1957. (New York Usi. 
versity-Bellevue Medical Center, New York, NY) 

The author reviews his experience with radical hys. 
terectomy and gives a comprehensive account of the 
anatomy encountered, especially in relationship to 
metastatic lymph nodes, the nerve supply of the cervix 
and the blood vessels of the pelvic viscera. ‘ 

The following significant observations were made: 
(1) the cervix almost always lies above the level of the 
symphysis pubis; (2) in the lateral position, the uterine 
canal is seen to be at right angles to the vagina; (3) the 
regional lymph nodes draining the cervix are much 
higher than they are usually considered to be by thera. 
pists. In view of these factors, radiation therapy in 
cervical carcinoma assumes a three-dimensional pattern, 
An attempt has been made to correct the faulty applica- 
tion of the radium inherent in most methods by the 
construction of an acrylic mold of the distended vagina 
(Twombly and Rosh: Cancer 8: 1016, 1955. Abst. in 
Radiology 67: 150, 1956). Sources are placed in the 
mold and are used primarily to treat vaginal extensions, 

A study of the lymph nodes removed during radical 
surgery demonstrated the most common sites of metas- 
tases in the pelvis. Primary lymph drainage appeared 
to be most often through a large lymph node or a series 
of lymph nodes lying below the external iliac vessels, 
medial to or asymmetrically surrounding the obturator 
nerve. When the involved node is located fairly far 
forward along the course of the nerve, it is spoken of as 
the “obturator” lymph node, and this is the most com- 
mon site of metastatic disease. When the lymph node 
is next to the hypogastric vessels or between the exter- 
nal iliac artery and the hypogastric artery, it is desig- 
nated as a “hypogastric” node. The next most common 
site of primary metastasis is to the lymph nodes imme- 
diately surrounding the external iliac vessels, par- 
ticularly the artery. 

In a series of 91 patients treated by radical hysterec- 
tomy, 43 showed direct parametrial spread of tumor, 
while only 15 had metastases in lymph nodes. 

The nerves to the pelvis run in planes which have 
been designated “‘uretero-sacral ligaments.” These are 
below the folds usually so designated by the gynecolo- 
gist. Cutting the sympathetic fibers seemed to do little 
functional damage. Cutting the parasympathetic 
fibers (nervi erigentes), however, paralyzed and dener- 
vated the bladder. These fibers are usually not cut 
completely because they lie so low in the pelvis. 

The author discusses the blood vessels of the pelvic 
viscera as they concern the surgeon and describes a 
technic of exenteration which can be performed with 
minimal blood loss. This procedure leaves intact the 
branches of the hypogastric artery and vein which go 
to or come from the legs, buttocks, and perineum. 
Only the visceral branches are interrupted. 

Six figures, including 1 roentgenogram. 

James F. Marti, M.D. 
Bowman Gray School of Medicine 


Dose Distribution and Results in Carcinoma of the 
Cervix: A Comparison of Conventional High Voltage 
Therapy Including Vaginal Cone Therapy with Super- 
voltage Therapy. Ruth J. Guttmann. Am. J. Roent- 
genol. 77: 803-814, May 1957. (98-19 64th Ave., 
Forest Hills, N. Y.) i 

This report presents a statistical study of 393 “un 
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» natients with histologically proved carcinoma 
lm cervix treated by three different technics 
during the author’s association with the Memorial 
Center for Cancer and Allied Diseases and the Francis 
Delafield Hospital of New York City. The first group 
was treated by 250-kv external irradiation, intravaginal 
cone therapy, and radium; the second by two-million- 
yolt external irradiation and radium; the third by two- 
million-volt roentgen or cobalt 60 irradiation exclu- 
sively. 

The first group has been followed for twelve years and 
consists of 301 patients treated between 1943 and 1947. 
The second group includes 40 patients treated between 
1951 and 1955 for cancer of Stages I and II; the third 
group includes only Stage III and IV cases and numbers 
52 patients. These latter two groups are not con- 
sidered from the standpoint of five-year survivals be- 
cause of the shortness of the time interval. 

In assessing the results in her first group, the author 
excludes all patients who did not finish their course of 
treatment, those who had been treated with radium needles 
before intravaginal roentgen therapy, and those who had 
only a few cone treatments directed to the cervix prior to 
surgery. The external irradiation was delivered to six 
fields around the pelvis, with a daily tumor dose of. 250 r 
through opposing fields. The total tumor dose de- 
livered throughout the pelvis was 2,700 r, and this was 
supplemented by the use of vaginal cone therapy to the 
cervix and both parametria. During the years 1943 
and 1944 the physical factors utilized for vaginal cone 
therapy were: 130 kvp; target-skin distance 30 cm.; 
half-valuelayer 4.2 mm. aluminum. Later these physi- 
cal factors were changed to: 250 kvp; 55cm. distance; 
and a half-value layer of 2 mm.copper. With the lower 
voltage, the dose was 2,000 r to the cervix and 3,000 r to 
each of the parametria, measured in air. This was in- 
creased to 4,500 r to each of the three fields when high 
voltage was used. The total treatment time for the 
combined external irradiation and intravaginal cone 
therapy was five to six weeks. The radium dose was 
6,000 gamma roentgens delivered to the cervix directly 
with a tandem in one application three weeks after com- 
pletion of roentgen therapy. 

Immediate and late complications were fairly fre- 
quent with this method. Statistics indicate 89.1 per 
cent five-year survival for Stage I, 71.3 per cent 
five-year survival for Stage II, 21.3 per cent five- 
year survival for Stage III, and 6.6 per cent five- 
year survival for Stage IV. The overall five-year 
survival is 56.5 per cent. [It must be noted here, how- 

ever, that patients who did not finish their course of 
treatment or had only a few treatments were excluded 
from consideration in these statistical evaluations. ] 

In the second group of 40 patients, treated by a com- 
bination of intracavitary radium and two-million-volt 
roentgen irradiation, treatment was begun with ra- 
dium, for a dose of 8,000 gamma r to point A, approxi- 
mately one-third of which would reach point B. Man- 
chester ovoids or a Corscaden applicator were em- 
ployed in two sittings. The course of external irradia- 
tion began ten days after completion of the radium 
therapy. A uniform dose of 5,000 r was administered 
throughout the pelvis at a target-skin distance of 100 
tm. and a half-value layer of 6.8 mm. of lead. Daily 
tumor doses of 200 r were given over a period of five 
weeks. The entire course of treatment lasted eight 
weeks, including the intracavitary radium application. 
Fields 15 to 17 cm. long were employed in order to in- 
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clude the lower lateral aortic lymph nodes. The com- 
plications with this treatment were: diarrhea, which be- 
gan around the third week of treatment but was readily 
controlled, and some bladder irritation. The skin dose 
was 5,400 r and no moist desquamation occurred. 

Three of 12 Stage I patients in this group had lymph 
node dissections three to six months after completion 
of irradiation and not one showed any evidence of dis- 
ease in the nodes. Lymph node dissections were per- 
formed on 10 Stage II patients three to six months after 
completion of treatment and 9 of these were free of 
disease. One patient had a single positive lymph node 
in the right obturator area among eight other lymph 
nodes which were negative. 

In the third group (Stages III and IV), treated only 
with external supervoltage therapy, a dose of 6,000 to 
7,000 r was given in daily tumor doses of 200 r through- 
out the pelvis over six to seven weeks. Lymph node 
dissections were performed in 4 patients, the lymph 
nodes being negative in 3 instances and positive in 1. 
Though it is difficult to evaluate the ultimate result 
which will be obtained by this modality, it would appear 
that definite improvement is in sight. 

Two roentgenograms; 5 diagrams; 14 tables. 

I. Mescuan, M.D. 
Bowman Gray School of Medicine 


Primary Carcinoma of the Female Urethra with 
Special Reference to the Urethral Caruncle. J. Adno. 
Brit. J. Urol. 29: 52-57, March 1957. (University of 
Witwaterstrand, Johannesburg, U. of S. Africa) 

The impression is gained from the literature that 
chronic urethritis and urethral caruncle may be predis- 
posing factors in the development of carcinoma of the 
female urethra. A case is reported which supports this 
view. The fact that a large number of urethral car- 
uncles are seen, while primary carcinoma of the female 
urethra is rare, indicates that this malignant trans- 
formation in a caruncle is not common. 

In the author’s case, malignant change occurred very 
early. The patient was admitted to the hospital with 
postmenopausal bleeding. On the posterior lip of the 
urethral meatus, was a hemorrhagic, mobile, soft 
caruncle, measuring about 1/4 X 1/8 inch. This bled 
quite freely when touched gently. There was no sur- 
rounding induration or firmness. The caruncle was re- 
moved by electrical cauterization, and histologic ex- 
amination of the specimen showed it to be of the 
papillomatous variety, undergoing malignant change. 
About a month after the excision of the caruncle, irra- 
diation was begun. The bladder was emptied. Six 1- 
mg. radium needles were inserted in the interstitial tis- 
sues around the urethra at 1 cm. distance from each 
other and parallel to the urethra. A self-retaining 
catheter was inserted into the bladder, and this re- 
mained in situ until the radium was removed one 
hundred hours later. A roentgenogram was taken im- 
mediately and daily thereafter to ascertain that no al- 
teration in the position of the radium needles had 
occurred. The total dose at the site of the tumor was 
calculated to be 8,400 r, which is considered to be rather 
excessive in comparison with that given by others. The 
patient had no difficulty with micturition following re- 
moval of the needles and was discharged some nine days 
later. At no time did she have symptoms referable to 
the lesion or the treatment. Twenty months following 
irradiation, no abnormality was detectable and both the 
urethra and anterior vaginal wall were mobile and soft 
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to palpation. There was no evidence of recurrence of 
the caruncle or hypertrophy of the urethral mucosa. 

The author makes a plea for conservative therapy in 
the very early case of urethral caruncle, such as that 
described. The importance of microscopic exam- 
ination of all urethral caruncles, polypi, and hyper- 
trophic mucosa is stressed. 

One roentgenogram; 2 photomicrographs; 1 photo- 
graph. 


The Influence of Irradiation of the Pituitary Gland on 
Acne. Thomas Butterworth and George W. Chamber- 
lin. Arch. Dermat. 75: 502-505, April 1957. (Read- 
ing Hospital, Reading, Penna.) 

X-ray therapy was given to the pituitary glands of 
53 patients with acne without adjunctive treatment. 
In one group of cases, 33 r was delivered to the pituitary 
daily for four days in 23 patients and daily for six days 
in 2 patients. In a second group of 28 patients, 33 r 
was delivered to the pituitary weekly for a total of 
eight weeks. 

About two-thirds of the patients in each group showed 
great improvement or were entirely cured. Approxi- 
mately 10 per cent failed to respond at all; the re- 
mainder showed moderate improvement. A striking 
response was observed in a twenty-year-old girl who 
one year previously had received the limit of superficial 
x-ray therapy given in the conventional manner to the 
sides of the face. 

Two patients who had received six daily treatments 
and 5 who were given four daily treatments experienced 
moderate loss of hair over the temporal treatment 
fields. In every instance there was a complete re- 
growth of hair. 

The authors present their observations as a contri- 
bution to the investigation of the cause of acne. They 
do not recommend irradiation of the pituitary as a rou- 
tine measure in the treatment of acne. Most of the 
discussants of the paper emphasize the hazards and 
question the value of irradiation of the pituitary for 
this purpose. 


Dosimetry of Multiple Radiation Fields by Super- 
position of Photographic Films. Robert Loevinger and 
Jacob Spira. Am. J. Roentgenol. 77: 869-872, May 
1957. (1 E. 100th St., New York 29, N. Y.) 

It has been well established that film density for direct 
action of roentgen and gamma radiations is a linear 
function of exposure provided the exposure is not too 
great. This linearity of response and the additivity of 
photographic densities offers a reliable and convenient 
method for studying dosimetry of multiple overlapping 
radiation fields. Films which have been suitably ex- 
posed and developed can be superimposed correspond- 
ing to the overlapping of various fields. The resultant 
density at any point will be proportional to the total 
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dose at that point. Dose distribution can then be 
calculated by use of a photoelectric densitometer 

The present study concerns application of this tech 
nic to calculation of gamma roentgen doses from radian 
sources in the treatment of carcinoma of the cervix 
Each radium source is used to expose a separate film 
under carefully controlled conditions in a phantom 
Individual films can then be superimposed, correspond. 
ing to the desired spacing of the radium sources under 
investigation. With the use of the densitometer iso. 
density points are readily determined. Subsequent 
connection of these points with a smooth curve gives 
the desired isodose lines. Examples are shown in the 
text. Specific details for exposure and development of 
the film are presented. Mathematical derivations are 
used to test the validity of the assumption that film 
density is proportional to exposure in a linear relation. 
ship, and an excellent correlation is shown. Exposure 
and distance factors must be chosen so that the film 
density obtained will fall within the linear part of the 
density-exposure curve. 

Dose distribution around multiple gamma ray sources 
can be conveniently studied by utilization of the de- 
scribed method provided the gamma ray energy is 
above 0.5 MEV. Hence, studies utilizing cobalt 60 or 
cesium 137, as well as roentgen-ray machines with 
energies above 1 MEV peak, are feasible. For lower 
(“‘conventional’’) roentgen-ray energies the method is 
not very applicable because of the high sensitivity of 
the film to the low-energy scattered radiation charac- 
teristic of these beams. 

Two photographs; 2 diagrams; 1 table. 

JAMES W. Barser, M.D. 
Cheyenne, Wyo. 


Scattered Radiation in a Rotation Therapy Room 
Using 200 kv Roentgen Rays. K. A. Mahmoud and 
K. J. Vikterléf. Acta radiol. 47: 407-415, May 1957. 
(King Gustav V Jubilee Clinic, Karolinska Sjukhuset, 
Stockholm, Sweden) 

To determine the isodose pattern of the scattered 
radiation from a rotational 200-kv beam in a therapy 
room, a physically correct thoracic phantom and double 
ionization chambers were used. These ionization cham- 
bers were arranged on stands which were moved 
throughout the room for the measurements. The field 
sizes were 4 X 10 cm., 6 X 15 cm., and 10 X 20 cm. 
Two phantom sizes were used. The other physical data 
are given. Isodose charts of the scattered radiation are 
presented in ten vertical planes and in a horizontal 
plane through the axis of rotation. 

It was found that the isodose curve distribution was 
practically independent of the patient size and range of 
field sizes used. 

Five figures, including 1 photograph. 

C. Frep Taytor, M.D. 
Bowman Gray School of Medicine 


RADIOISOTOPES 


Blood Volume Changes in Neurosurgical (Intra- 
cranial) Operations as Determined by Radioisotopes. 
Edmund A. Smolik, Francis P. Nash, Raymond O. 
Muether, and Wilfred Konneker. Surg., Gynec. & 
Obst. 104: 565-570, May 1957. (E. A. S., 3720 
Washington Blvd., St. Louis 8, Mo.) 

The authors used radioisotopes in a study of the 


combined operative and postoperative blood loss m 
24 patients undergoing craniotomy. Radioactive 
iodinated human serum albumin and a gamma-selst 
tive scintillation counter were employed for the blood 
volume determinations. 

In each case the patient’s blood volume, plasma, 
and cell volumes were determined on the day preceding 
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wurgery. In some cases the volumetric studies, as 
Ss hg oe b 

described in the original paper, were repeated imme- 
following surgery and then daily in the post- 


diately ; : lee 
operative period; in other cases a single repeat exami- 
nation was done on the third day following operation. 


All determinations were done while the patient was at 
rest and without an intravenous infusion for at least 
four hours. The amount of whole blood transfusion 
has to be used in the calculation of blood loss. 

The average combined operative and postoperative 
whole blood loss was 1,122 c.c., while the average total 
cell volume loss per patient was 640 c.c. The latter 
would represent cell volume supplied by 1,422 c.c. of 
whole blood (according to the average hematocrit 
values), which is 322 c.c. greater than the average 
measured whole blood loss. 

In 20 of the 24 patients the hemoglobin and hemato- 
crit values dropped in the first few days following 
surgery, Which indicated a progressive blood cell loss, 
whereas daily volumetric determinations sometimes 
showed minimal changes in the postoperative period. 
In these cases, however, there was often a depletion 
of the total cell volume and some actual increase in the 
plasma volume. In no instance was there any evidence 
of hemorrhage, fluid collection, or drainage. 

These studies did not indicate the mechanism of 
postoperative blood cell loss. Stanton and his co- 
workers (Surg., Gynec. & Obst. 89: 181, 1949) suggested 
that the loss may be due to leakage of blood into tissue 
about the operative site or in the ‘‘trapping’’ of blood 
proximal to surgically occluded vessels. Some cellular 
loss could result from ‘‘sequestration” of blood within 
the intravascular space or might possibly be secondary 
to reflex vasodilatation producing blood pooling. 

Many of these patients showed improvement follow- 
ing transfusion of whole blood. 

Three figures; 1 table. Dr. ASMENO 

University of Pennsylvania 


Radioactive Dilution Indicator. I. Measurement of 
Residual Fluid in the Fasting Stomach. II. Gastric 
Analysis. Daniel Liebowitz, Howard H._ Stone, 
Donald LeVine, Kenneth G. Scott, and Theodore L. 
Althausen. With the technical assistance of Valda 
Crevling and Lorraine Strei. Gastroenterology 32: 
265-267; 268-278, February 1957. (University of Cali- 
fornia School of Medicine, San Francisco, Calif.) 

A new procedure employing radioactive zirconium- 
niobium (Zr®-Nb%*) as a dilution indicator permitted 
the measurement of any fluid left in the stomach after 
it Was presumably emptied completely by the usual 
method of blind aspiration. In 36 patients the volume 
of residual fluid was found to be uniformly distributed 
from a low of 3 c.c. to 83.c.c._ In over 75 per cent of 
the series the amount was 20 c.c. or more. 

With this same dilution indicator a new method of 
quantitative gastric analysis was devised. The pro- 
cedure is as follows: 

1, The fasting patient is placed in left lateral 
decubitus so that the greater curvature will be in the 
most dependent position and the pylorus will lie some- 
What superior to it. This usually induces slower 


gastric emptying and therefore allows the use of a 
smaller volume of test meal and a longer test period. 

2 A rubber gastric tube of uniform diameter and 
medium size is passed through the patient’s nose into 
the stomach. 


3. The tube is attached to a 150-c.c. glass syringe 
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and connected via a three-way stopcock to the auto- 
matic pipette. 

4. Duplicate 10-c.c. samples are removed from the 
test meals before they are given to the patient and 
are saved for analysis. 

5. The patient is instructed to expectorate all 
saliva during the test to avoid dilution of the gastric 
contents. 

6. The gastric contents are aspirated as completely 
as possible, and samples are taken for determination 
of free and total acid concentration. 

7. The first radioactive meal is introduced into the 
stomach through the syringe and automatic pipette. 
The meal is mixed three times with the gastric contents 
by aspirating it into the syringe and returning it as 
rapidly as possible to the stomach. 

8. Two 10-c.c. samples are removed on the fourth 
aspiration. These samples are counted to give the 
concentration of the radioactive isotope (measurement 
of the gastric residuum). The test is timed from this 
point on. 

9. Approximately once a minute during the 15- 
minute test period the gastric contents are rapidly 
aspirated into the syringe and then reinjected to assure 
continuous mixing of the gastric secretion with the 
radioactive meal. 

10. At the end of 15 minutes, duplicate 10-c.c. 
samples are removed and counted to give the con- 
centration of the isotope. 

11. A second radioactive meal of 100 c.c. is injected 
into the stomach and mixed rapidly with the gastric 
contents. Duplicate 10-c.c. samples are then removed 
for counting. 

The secretory rate thus demonstrated in subjects 
without gastrointestinal disease averaged 2.64 + 0.25 
c.c. per minute, which is roughly twice as high as the 
rate determined by investigators employing continuous 
gastric aspiration. On the other hand, the figure 
compares favorably with the results of dye dilution 
studies, which showed an average of 2.09 c.c. per 
minute in forty observations with a standard deviation 
of 0.96 (Schoen and Knoefel: J. Lab. & Clin. Med. 
32: 345, 1947). 

The authors point out that repeated aspirations and 
reinstillation of gastric contents may alter the physio- 
logic responses in the stomach and invalidate com- 
parison with methods employing continuous gastric 
suction. The manipulations, nevertheless, are stand- 
ard and permit a comparison of repeated tests done in 
this manner. 

A pharmacologic response to such drugs as Banthine 
was clearly demonstrated to decrease the gastric 
secretion by 75 per cent and diminish the rate of 
emptying by 84 per cent and the rate of free acid 
production by 85 per cent. Atropine also reduced 
the rate of secretion, gastric emptying, and the pro- 
duction of free acid. On the other hand, histamine 
(0.5 mg.) was given to 3 patients with active duodenal 
ulcers, and the average rate of secretion rose to more 
than twice that of the control value and the rate of 
production of free acid increased fivefold. These 
responses parallel those obtained by standard methods. 

[This procedure appears quite simple and the 
calculations are not involved. One wonders, however, 
if this is not a better tool for determining pharmacologic 
response than for routine clinical testing.] 

Two diagrams; 6 tables. 

SYDNEY F. Tuomas, M.D. 
Palo Alto, Calif. 
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The Radiation Distribution and Dose Specification 
in Volume Implants of Radioactive Seeds. R. J. 
Shalek, M A. Stovall, and V. A. Sampiere. Am. J. 
Roentgenol. 77: 863-868, May 1957. (University of 
Texas M. D. Anderson Hospital, Houston 25, Texas) 

Under experimental conditions various volumes of 
tissue were implanted with radioactive seeds for the 
study of dosage rates and specifications. Unit density 
wax material was used and a cubic lattice pattern was 
implanted, with seeds at intervals of 1 cm. in layers 
lem.apart. Most dosages were calculated from tables 
giving data for point sources of radium. In some 
instances dose values were compared with those 
obtained by probe scintillation dosimeters or by 
photographic film dosimeters, and a generally good 
correlation was found. 

Data determined from this study were compared 
with doses specified from Paterson-Parker tables for 
volume implants with radium needles, and with the 
Quimby tables. The results agreed quite closely with 
the Paterson-Parker implant dosage data for volumes 
of 100 cc. or more. Consequently, the authors 
worked out a table for determination of milligram- 
hours per 1,000 r for small volumes implanted as 
described, with seeds in the cubic lattice pattern. 
It was found that for permanent seed implants, activi- 
ties in the range of 0.25 mc. per seed were most practical 
and useful. 

One photograph; 3 diagrams; 5 charts; 3 tables. 

James W. BarsBeEr, M.D. 
Cheyenne, Wyo. 


A Study of Methods for Interstitial Implantation of 
Radioactive Materials. II. Filaments Containing Y”. 
H. C. Dudley, Joseph Greenberg, and S. S. Sarkisian. 
Am. J. Roentgenol. 77: 852-860, May 1957. (U. S. 
Naval Hospital, St. Albans, Long Island 25, N. Y.) 

The preparation of special plastic, flexible, tissue- 
soluble filaments containing radioactive yttrium 
(Y®™, half-life sixty-one hours) is described in detail. 
A series of experimental animals was utilized in the 
study of tissue effects following implantation of such 
filaments at varying periods. In a group of rabbits 
implanted with Y® filaments in the abdominal wall, 
gross and microscopic histologic studies were performed 
at intervals ranging from seven to sixty days. Control 
animals, implanted with nonradioactive yttrium oxide 
filaments, demonstrated relatively rapid absorption of 
the methylcellulose compound, with only slight local 
tissue irritation. The yttrium oxide was not absorbed 
nor phagocytized but remained well localized to the 
site of implantation. Studies of animals implanted 
with the radioactive material showed sharply de- 
marcated local tissue necrosis surrounding the implant 
in a discrete tubular or cylindrical pattern. There 
was an abrupt change into normal-appearing tissues 
beyond the area of the radiation effect, with a transition 
zone only fifty microns across. After a period of a 
few weeks the implanted irradiated tissue showed 
stable scar formation with sharp localization. 

Similar experiments were performed following im- 
plantation of radioactive filaments in the posterior 
cerebral lobes of dogs, with almost identical gross and 
microscopic changes. 

The authors state that further studies concerning 
the effect of the radiation field when differing intensities 
of radioactive filament construction are used are in 


progress. 
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Speculation is made on some possible Clinical yse 
of these radioactive filaments. At the present a 
it would appear that destruction of discrete areas " 
the central nervous system or well localized destruction 
of critical glandular tissue might be handled by this 
method. Other possible uses requiring further investi. 
gation include localized destruction sf neoplastic 
lesions and destruction of the blood supply of a lesion 
by marked local scarification. 

Nine photomicrographs; 1 photograph; 1 diagram 

JAMES W. Barzer, M.D. 
Cheyenne, Wyo. 


The Change in Thyroidal I'*' Content Between 8 an 
48 Hours as an Index of Thyroid Activity. D, p 
Adams and H. D. Purves. J. Clin. Endocrinol, 17: 
126-132, January 1957. (New Zealand Medical 
Research Council, Medical School, Dunedin, Ney 
Zealand ) 

The eight-hour thyroidal I'*! uptake, the twenty. 
four-hour uptake, and the change in thyroidal [@ 
content between eight and forty-eight hours were 
measured in 35 euthyroid and 31 thyrotoxic subjects 
The best differentiation between euthyroid and thyr. 
toxic patients was found to be furnished by the eight. 
to forty-eight-hour change rate. The eight-hour up. 
take was a better means of differentiation than the 
twenty-four uptake. 

The authors point out that thyroid activity in terms 
of micrograms of thyroid hormone secreted daily is 
estimated more accurately by simple thyroidal |" 
uptake measurements than by measurements of the 
rate of thyroidal clearance of plasma I". The 
clearance rates are estimates not of the patient's 
thyroid hormone secretion but of what it would be 
were the patient equipped with a hypothetical standard 
pair of kidneys. 

Five figures; 1 table. SypDnEY F. Tuomas, M.D. 

Palo Alto, Calif. 


The Effects of Radioactive Iodine on Maternal and 
Fetal Thyroid Function During Pregnancy. Keith P 


Russell, Harvey Rose, and Paul Starr. Surg., Gynec 
& Obst. 104: 560-564, May 1957. (Moore-White 


Medical Clinic, Los Angeles, Calif.) 

The authors state that concern as to the deleterious 
actions of I'3! resides in three areas: (1) possible de- 
velopment of thyroid carcinoma subsequent to I" 
therapy for hyperthyroidism; (2) possible genetic 
effects by reason of radioactive discharges on the ovary 
with its contained developing ova; (3) potential harm- 
ful effects on the fetus when I'*! is utilized in the 
mother during pregnancy. Two cases in the latter 
category are reported. 

It has been shown that I'*! traverses the placental 
barrier, that the fetal thyroid can accumulate I™ by 
the twelfth week of gestation, and that in some species 
fetal avidity for I!*! is 20 to 50 times that of the mothers 
gland. : 

In the cases reported the mothers were primigravidas 
in the fourth decade. Both had undergone thyroit- 
ectomy for papillary carcinoma of the thyroid and 
received large doses (75 mc. and 225 mc.) of [* in 
treatment for recurrence or metastasis during the 
thirteenth week of pregnancy. Protein-bound iodine 
readings on the infants were far below normal and 
response to therapy as shown by PBI levels was typ 
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of hypothyroidism At autopsy on one of the infants, 
no thyroid tissue was demonstrable. 
The authors found that in efforts to detect congenital 
hypothyroidism the determination of PBI on cord 
blood may be of distinct value. 
Two photographs; 4 tables. 
T. HUNTER Pryor, M.D. 
University of Pennsylvania 


Thyroid Activity in Hospitalized Psychiatric Patients. 
Relation of Dietary Iodine to I'*' Uptake. Frances O. 
Kelsey, Alvin H. Gullock, and F. Ellis Kelsey. Arch. 
Neurol. & Psychiat. 77: 543-548, May 1957. ma ni- 
versity of South Dakota School of Medical Sciences, 
Vermillion, S. D.) _? 

In a study of a cross section of hospitalized psy- 
chiatric patients it was found that in 19 of 54 the 
'5! yptake was 40 per cent or more of the administered 
dose in twenty-four hours. One of the 19 had evidence 
of a mild recurrent hyperthyroidism following a sub- 
total thyroidectomy seven years earlier. In the 
remaining 18 patients the total plasma I'*!, protein- 
bound plasma I'*!, and the plasma protein-bound 
iodine were normal, and none had clinical hyper- 
thyroidism. The high uptake of the isotope was also 
demonstrated in 3 nonpsychiatric patients who were 
on salt-free or uniodized salt diets. 

On simply adding iodized salt to the dietary intakes 
of the above cited institutionalized psychiatric patients 
for a period of months the uptake of I'*! fell to well 
below the marginal figure of 40 per cent. Concomi- 
tantly an increase in the plasma I'*! was noted. 
It would appear, then, that generalizations about the 
thyroid status of psychiatric patients should be more 
guarded and that an adequate dietary intake of iodine, 
particularly in the goiter belt area, should be assured 
before conclusions are drawn. 

Seven tables. SauL ScCHEFF, M.D. 

Boston, Mass. 


Radioisotope Study of Thyroid Function in 21 Mongo- 
loid Subjects, Including Observations in 7 Parents. 
G.S. Kurland, J. Fishman, M.W. Hamolsky, and A. S. 
Freedberg. J. Clin. Endocrinol. 17: 552-560, Ap?fil 
1957. (Harvard University Medical School, Boston, 
Mass. ) 

An investigation was made of the thyroid gland in 
mongolism, utilizing a variety of radioisotope technics. 
Twenty-eight subjects were studied. Twenty-one 
were mongoloid patients, ranging in age from five to 
twenty-six years. The remaining 7 were healthy par- 
ents (5 mothers, 2 fathers) of mongoloids. Sixty-four 
euthyroid subjects ranging in age from ten to sixty-five 
years served as controls. 

In the 21 mongoloid subjects, the values for 24-hour 
thyroidal I'*! uptake and urinary excretion were in the 
low-normal range and did not differ significantly from 
values in a group of euthyroid controls of the same age. 

It was found that in mongolism the effective half-life 
or turnover rate of I!*! by the thyroid was significantly 
less than in the euthyroid control group. 

The conversion ratio, or the ratio of plasma butanol- 
extractable I'S! to total plasma I'*!, in mongoloid sub- 
jects was comparable to that in euthyroid controls. 

; The turnover rate of labeled thyroxine was normal in 
«mongoloid children. 

tum cholesterol and serum protein-bound iodine 
levels were normal. 
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A possible abnormality of the plasma protein-thyroid 
hormone complex was suggested by the elevated in 
vitro erythrocytic uptake of labeled triiodothyronine in 
mongolism. 

No significant abnormality was observed in the 24- 
hour thyroidal I'*! uptake and turnover or in urinary 
I'3! excretion in 7 parents studied six months to thirteen 
years following the birth of a mongoloid child. 

Three tables. 


Correlation of Iodine 131 Clearance Rate Factors 
with Cardiac Functional Status, Protein-Bound-Iodine 
Plasma Values, and Blood Nonprotein Nitrogen. 
I. Meschan, T. H. Oddie, James T. Wortham, J. E. 
Doherty, and Elvis Little. Am. J. Roentgenol. 77: 
847-851, May 1957. (Bowman Gray School of 
Medicine, Winston-Salem 7, N. C.) 

This article is a study of the relationship between 
functional cardiac status, protein-bound iodine (PBI), 
nonprotein nitrogen (NPN), and the rate of uptake 
of I'*! and the renal iodide clearance rate factor. The 
thyroid function is evaluated by the parameter &1, 
which is the fraction of the total iodide space cleared 
of iodide per minute by the thyroid gland, and ko, 
the fraction of the total iodide space cleared by the 
kidneys per minute. 

Sixty-eight patients with cardiac disease were 
studied, and of these 49 also had PBI and NPN 
studies. The relationship of PBI with k values in 
cardiac patients showed that both &; and 2 are de- 
pressed more than the PBI, even to the point of 
subnormal &, values in considerable numbers, despite 
the lack of myxedema clinically. There were 2 cases 
in the hyperthyroid range by both PBI and 4&, 
and one case hyperthyroid by &:, with a high normal 
PBI. 

Clearance rate factors for I'*! tend to be lower in 
cardiac patients than in the population at large, and 
special criteria must be utilized in evaluation of 
thyroidal and renal clearance of I'*! in patients with 
cardiac disease. The authors believe these findings 
may be explained by any or all of the following: (a) 
sluggish blood flow through the thyroid; (6) retention 
of iodine in the tissue fluids; (c) depressed thyroidal 
function in cardiac patients; (d) impaired renal func- 
tion with resultant increase in subclinical as well as 
clinical tissue edema, which, in turn, brings about 
retention of I'8! in the tissues; (e) diminished renal 
blood flow producing impaired renal clearance, and 
increase in tissue fluid space. 

Five tables. Pau. O'BRIEN, M.D. 
Bowman Gray School of Medicine 


Endemic Goiter in Venezuela Studied with I'*. 
Marcel Roche, Francisco De Venanzi, Jorge Vera, 
Eduardo Coll, Mario Spinetti-Berti, José Mendez- 


Martinez, Andrés Gerardi, and José Forero. J. Clin. 
Endocrinol. 17: 99-110, January 1957. (Instituto de 
Investigaciones Médicas, Fundacién Luis Roche, 


Caracas, Venezuela) 

[The small number of cases in the groups used for 
statistical analysis reduces the significance of the 
authors’ findings. Their summary, however, furnishes 
an adequate abstract.] 

“In the endemic goiter area of Bailadores in the 
Venezuelan Andes, 86 adults with goiter had an average 
48-hour thyroidal radioiodine uptake of 76 per cent of 
the dose administered; the uptake was 68 per cent in 
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24 nongoitrous adults, and 79 per cent in 28 children. 
The difference between the uptakes in goitrous and 
nongoitrous subjects was not significant, either in the 
adults or the children. Urinary 48-hour radioiodine 
excretion in 23 nongoitrous adults was 21 per cent and 
in 77 goitrous adults 17 per cent. 

‘When given at the fourth hour after the administra- 
tion of radioiodine, potassium perchlorate in a dose of 
300-500 mg. produced a definite decrease in thyroidal 
radioactivity in 11 of 12 cases studied. 

“The level of plasma protein-bound I'*' at twenty- 
four hours in 8 subjects was within the range found by 
other authors in patients with hyperthyroidism 

“In 12 of the 15 nodules studied by direct counting 
over the skin the radioactivity was less than in the 
non-nodular tissue. They could thus be classified as 
‘cold’ nodules. 

“It is concluded that, in this endemic area, most 
thyroid glands exhibit great avidity for iodine. This 
is interpreted as indicating the presence of iodine 
deficiency, although other factors may also be acting 
in the production of goiter.” 

Nine illustrations; 2 tables. 

SypDNEY F. Tuomas, M.D 
Palo Alto, Calif 


Sporadic Familial Goitrous Hypothyroidism. 
Donald E. Pickering, Glenn E. Sheline, and Jackson 
T. Crane. J. Dis. Child. 93: 510-518, May 1957. 
(D. E. P., 3181 S. W. Sam Jackson Park Rd., Portland, 
Ore. ) 

Inadequate thyroxine synthesis by the thyroid leads to 
hypothyroidism and ultimately to goitrous enlargement 
The authors describe the clinical course of 8 children 
with sporadic goitrous hypothyroidism, including 3 
examples of sibling involvement. This represents a 
much more frequent hereditary tendency than is found 
in nongoitrous cretinism. Symptoms and _=6 signs 
include macroglossia, constipation, retardation of 
growth and mental development, and nodular enlarge- 
ment of the thyroid. 

The serum BEI (butanol extractable iodine), which 
in normal children ranges from 4.5 to 8 gamma per 
100 ml., was on the low side in all 8 cases. This level 
was elevated to normal and the clinical signs improved 
with sodium I-thyroxine therapy. The mental re- 
tardation, if untreated in infancy, and the nodulation 
of the thyroid persist. 

Evidence is presented which would indicate that 
in these children the iodine-trapping mechanism in the 
thyroid is normal in contrast to the nongoitrous cretins 
in whom this ability is reduced or absent. Further, 
in this group, the I'*! uptake is markedly elevated and 
can be further increased after a period of months by 
the simultaneous administration of TSH (thyroid 
stimulating hormone, excreted by the pituitary) 
The indication is, then, that the original basis for 
sporadic goitrous hypothyroidism is the oversecretion 
of TSH and exhaustion of the thyroid, with subsequent 
enlargement. The TSH is suppressed by the ad 
ministration of the sodium 1-thyroxine allowing the 
thyroid to recover its function. The deficiency lies 
in the thyroid, where an improper hormone is syn- 
thesized, the latter being unable to act as a braking 
mechanism on the production of TSH by the pituitary. 

Three figures; 1 table. Sau. Scuerr, M.D 

Boston, Mass 
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Sporadic Hypothyroidism Associated with Goite: 
Angelo M. DiGeorge and Karl E. Paschkis. J Clin 
Endocrinol. 17: 645-653, May 1957. (St. Christo 
pher’s Hospital for Children, Philadelphia 33, Penna 

The case is presented of a child with goiter and mild 
but indisputable hypothyroidism, In support of 
hypothyroidism were retarded physical, mental, and 
osseous development; a slightly elevated serum cho- 
lesterol level; and a depressed serum alkaline phos- 
phatase level. Accumulation of radioiodine in the 
thyroid and protein binding of I'*! in the serum were 
in the hyperthyroid range. Only a third of the serum 
PBI'*! was extractable with butanol and identifiable 
chomatographically as thyroxine. The significance 
of the findings as related to previously described defects 
of synthesis or release of thyroid hormones is discussed. 

Further confirmation of the diagnosis of hypothyroid- 
ism was obtained by the therapeutic response. Ad- 
ministration of thyroid hormone resulted in accelerated 
growth, epiphyseal maturation, and depression of 
serum cholesterol concentration to a normal level. 

One photograph; 1 chromatogram; 1 table. 


Comparison of the Uptake of Tracer and Treatment 
Doses of Iodine 131 by the Thyroid at 24 and 48 Hours. 
Robert O. Gorson, Antolin Raventos, Edward Rose, 
and Richard H. Chamberlain. Transactions of the 
American Goiter Society, 1956. (Department of Radi- 
ology, Hospital of the University of Pennsylvania, 
Philadelphia 4, Penna). 

The twenty-four- and forty-eight-hour per cent up- 
takes of tracer and treatment doses of I'*! in 237 studies 
on thyrotoxic and euthyroid cardiac patients are an- 
alyzed statistically. The results indicate the following: 
1 When compared with the uptake of the tracer dose, 

the treatment uptake was on the average: 

(a) Forthyrotoxic patients, slightly lower at twenty- 
four hours (—3.7 per cent; p = 0.03) and at 
forty-eight hours (—4.9 per cent; p = 0.02). 

(6) For euthyroid cardiac patients, the same at 
twenty-four hours (—0.8 per cent; p = 0.76), 
but significantly lower at forty-eight hours 
(-—10.6%; p< 0.001). 

When compared with the twenty-four-hour uptake, 

the forty-eight-hour uptake was on the average: 

(a) For thyrotoxic patients, significantly lower for 
tracer doses (—5.9 per cent; p< 0.001) and for 
treatment doses (—7.8 per cent; p< 0.001). 

(6) For euthyroid cardiac patients, significantly 
higher for tracer doses (+10 per cent; p< 

0.001), but the same for treatment doses (+1%; 
p = 0.51). 

When compared with the “forty-eight-hour to 

twenty-four-hour uptake ratio” for the tracer dose, 

the corresponding ratio for the treatment dose was, 

(a) For thyrotoxic patients, about the same (-2 

percent; p = 0.24). 
(6) For euthyroid cardiac patients, significantly 
lower (—8.2 per cent; p< 0.001). 

4. The per cent of the cases for which the treatment 
uptake agreed with the tracer uptake within +20 
per cent was, 

(a) For thyrotoxic patients, 80 per cent at twenty- 

four hours and 66 per cent at forty-eight hours. 

(b) For euthyroid cardiac patients, 52 per cent at 

twenty-four hours and 60 per cent at forty-eight 
hours. 


Ww 
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The counting technics used and the methods for mini- 
mizing systematic counting errors are explained. Some 
interpretations of the results are discussed. 

Joun Hate, Pu.D. 
Hospital of the University of Pennsylvania 


possible 


The Choice of a Radioactive Isotope for Treatment 
of Carcinoma of the Thyroid. A. FP. Phillips. Brit. 
J. Radiol. 30: 247-253, May 1957. (Radiothera- 
peutic Centre, Addenbrooke’s Hospital, Cambridge, 
England ) : 

Autoradiographs indicate that in cancers of the 
thyroid there are usually areas present in which uptake 
of radioactive iodine is poor. In these places radiation 
is insufficient to kill tumor cells. The beta rays are 
too poorly penetrating to cover the gaps, and the gamma 
dose is too small to be of value. Several isotopes of 
iodine other than I'! were studied by the author in 
a search for a more efficient agent with which thyroid 
carcinoma might be irradiated. 

['% js one of the more interesting of these isotopes. 
Its half-life is sixty days; it emits no beta rays and only 
soft radiation otherwise. It would appear to be 
suitable for treating fairly large tumors. Small 
metastases of only a few millimeters diameter would 
receive no useful dose, but if I'* were combined with 
[' (for its beta rays) both large and small tumor 
foci could be covered in any one patient. The dose of 
['* would be about four times that of I'*!, aud within 
safe limits. 

'* with a half-life of 4.5 days has three times the 
beta ray energy of I'*!, and would be useful in treating 
the inactive areas in thyroid cancers. Also, the 
gamma ray component is such that lethal doses might 
be reached in tumors over 5 mm. in diameter. Thus, 
if one isotope is to be used alone, I!*4 seems to have 
the most favorable characteristics. 

Neither I'*4 nor I' can be produced in the pile. 
Production of I'* in the cyclotron is impractical for 
millicurie doses. I'*4 can be made by bombarding 
antimony with alpha particles in the cyclotron. This 
can be done fairly readily in useful amounts. 

Fourteen autoradiographs; 4 photomicrographs; 1 
graph; 1 table. Don E. MAtTTuHIgsEN, M.D. 

Phoenix, Ariz. 


Permeability of Cerebral Blood Vessels Studied 
by Radioactive Iodinated Bovine Albumin. B. Roz- 
dilsky and J. Olszewski. Neurology 7: 270-279, 
April 1957. (Department of Pathology, College of 
Medicine, University of Saskatchewan, Saskatoon, 
Saskatchewan, Canada) 

Permeability of the blood-brain barrier to iodinated 
(1) bovine serum albumin was investigated in cats 
in relation to heat necrosis, air embolism, electrically 
induced seizures, passive congestion, and brain edema. 

Under normal conditions the blood-brain barrier 
was impermeable to the bovine serum albumin. 

Heat injury produced an autoradiographic pattern 
which indicated that the plasma proteins permeated 
the tissue in an area larger than that in which necrosis 
Was seen histologically. 

Air embolism produced severe breakdown of the 
blood-brain barrier for the molecules of albumin at the 
level of the precapillaries. 

Sixty electroshocks induced over a period of six hours 
produced radioactivity which was intense in the 
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thalamus and hypothalamus and less intense in the 
striatum and the cortex. The radioactivity varied 
from one thalamic nucleus to another, but certain 
thalamic nuclei were constantly affected more than 
others. It is suggested that the autoradiographic 
pattern resulting from convulsions was due either to 
the lodging of radioactive proteins in the endothelium 
of the capillaries or to actual passing of the proteins 
through the blood vessel wall into the tissue. The 
reason for predominant localization in the thalamus 
is discussed. 

Edema and passive congestion did not produce enough 
blood vessel changes to result in concentration of radio- 
activity in the tissue. 

A control experiment indicated that the results were 
not due to unbound iodine, which contaminates iodi- 
nated proteins to some extent. 

Eight autoradiographs; 4 photographs. 


The Radioactive Phosphorus Uptake Test for Malig- 
nant Melanoma of the Eye. A Study of Forty Con- 
secutive Cases of Suspected Intraocular Malignant 
Melanoma. Anthony Donn and John W. McTigue. 
Arch. Ophth. 57: 668-671, May 1957. (622 W. 168th 
St., New York 32, N. Y.) 

The reliability of the P**-uptake test was studied in 
40 consecutive cases of suspected malignant melanoma 
of the eye. In 34 eyes suspected by the ophthalmol- 
ogist of containing malignant melanomas there were 
17 positive uptakes. In all 17 cases the eye was 
enucleated and a tumor was found. There were thus 
no false positives. There was 1 documented false- 
negative test. This occurred in a patient with an 
iris lesion which proved to be a malignant melanoma 
on enucleation. Five patients had lesions which were 
inaccessible to the probe counter, and negative uptake 
tests therefore were meaningless. The remaining 11 
cases in which the test was negative had been followed 
for four to fourteen months, with no further evidence 
of malignant disease. 

In 3 patients, each with a blind eye with opaque 
media, the radioactive phosphorus test was negative, 
but the authors do not consider the test reliable in such 
cases. Nor was it reliable in 3 cases previously treated 
by diathermy. 

In the authors’ opinion, the greatest clinical value 
of the radioactive phosphorus uptake test is in provid- 
ing objective confirmation of suspected malignant 
melanomas. 


Fundamental Limitations of Radiophosphorus Count- 
ing Methods Used for Detection of Intraocular Neo- 
plasm. James F. O’Rourke, Humphrey Patton, and 
Robert Bradley. Arch. Ophth. 57: 730-738, May 
1957. (Ophthalmology Branch, National Institute of 
Neurological Diseases and Blindness, Bethesda, Md.) 

With data obtained from tissue assay, the P* 
differential absorption ratio and per cent of dose 
values were calculated for two eyes each containing a 
large malignant melanoma. The tumors contained 
only ten and thirteen times the radioactivity of ad- 
jacent posterior segment tissue. The curved Geiger 
counting probe in these and other primary and meta- 
static posterior tumors did not indicate any increased 
P** concentration in the tumor area. 

The mean differential absorption ratio obtained for 
a group of cleaned rabbit eyes (conjunctiva and muscle 
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removed) was only 20 per cent of the whole body 
average during the first twenty-four hours. Analysis 
of a second group of eyes, on which extraocular tissue 
was retained, indicated a fourfold increase of radio- 
phosphate uptake at one hour but not at twenty-four. 
On dissection and separate analysis, however, the 
specific uptake of conjunctiva and muscle was found to 
exceed that of the globe by a factor of about 25 at 
both one- and twenty-four-hour intervals 

The effects of intraocular and extraocular inflamma- 
tion on P*? were studied separately. Intracameral 
turpentine injections produced a severe uveal response, 
but this was not accompanied by an increased uptake 
of radiophosphate. Subconjunctival turpentine in- 
jection also failed to evoke an increase of P*? uptake 
above levels for noninflamed eyes. When the differ- 
ence in P** uptake between opposite eyes was calculated 
in 26 animals (13 inflamed, 13 normal), the average 
difference in mean differential absorption ratio was 
46 per cent, and in some noninflamed pairs this figure 
exceeded 60 per cent. 

Human sclera of three thicknesses absorbed about 
66 per cent of the emissions of a subjacent 0.008 yc P*? 
source. 

The foregoing findings indicate a need for further 
justification of present dosage and counting methods. 
If their contribution to the detection of choroidal tumor 
does not outweigh that of routine clinical examination, 
they might best be set aside until improved. 

Four figures; 6 tables. 


Superficial Malignant Lesions of Bladder Treated 


by Radioactive Colloidal Gold (Au). P. I. Tuo- 
vinen and Kalevi Kettunen. Brit. M. J. 1: 1090- 
1092, May 11, 1957. (Maria Hospital, Helsinki, 
Finland ) 


The authors describe 3 cases of papillomatous tumors 
of the urinary bladder which were treated by the 
transurethral instillation of colloidal radioactive gold 
suspension. [From how large a series these were 
selected is not stated.] 

In one case there was complete disappearance of a 
low papilliferous tumor from a dose estimated at 
1,700 r, while in another there was recurrence of tumors 
following two applications of 4,640 and 3,860 r respec- 
tively. In the third patient multiple small papillomata 
disappeared following therapy with radioactive gold, 
making possible operative treatment of a remaining 
papilloma. Follow-up in these cases is rather short, 
being four months at the longest. 

The authors emphasize that the treatment is de- 
signed only for very superficial lesions and is not suit- 
able for management of tumors more than a few 
millimeters in thickness. They use an average of 300 
me of radioactive gold colloid, left in the bladder from 
four to six hours to deliver a dose of 4,000 to 5,000 r. 
There were no local or general complications. 

JaMEs E. Bauer, M.D. 
Victoria, Texas 


Lymphatic Drainage of the Pleural Space in Dogs, 
as Determined by Studies with Radioactive Gold 
(Au™). Rex B. Perkins, Marshall S. Little, and 
William L. Hawley. Am. Rev. Tuberc. 75: 145-147, 
January 1957. (Medical College of Alabama, Bir- 
mingham, Ala.) 

Radioactive gold was instilled into the pleural space 
of dogs to ascertain the distribution of the material 
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in lymphatics. Previous studies indicated that the 
paravertebral and retrosternal nodes were important 
in the distribution of extrapulmonary tuberculosis jn 
patients with tuberculous pleuritis leading to abscesses 
of the anterior chest wall and to involvement of the 
vertebral bodies. Earlier studies with Au" had 
indicated that there was also some drainage into the 
tracheobronchial lymph nodes. The present study 
confirmed that the tracheobronchial nodes were con- 
cerned in pleural drainage, but the counts there were 
lower than in the paravertebral and restrosternal 
nodes. 

One table. Joun H. Junt, M.D. 
University of Wisconsin 


Present Status of Cobalt-60 Teletherapy in the 
Management of the Cancer Patient. Gilbert H. 
Fletcher. J.A.M.A. 164: 244-248, May 18, 1957. 
(University of Texas M. D. Anderson Hospital and 
Tumor Institute, Houston 25, Texas) 

This is a general review discussing the current status 
of cobalt-60 teletherapy in the management of cancer. 
A brief presentation of the physical characteristics of 
supervoltage radiation is included. Mention is made 
of the different biological effects of various energies 
of radiation. Basic principles underlying radiation 
therapy are presented. The usefulness of cobalt-60 
teletherapy in various tumors and locations is tabulated, 
and presently favored treatments in general body loca- 
tions are discussed. 

The author stresses the great advantage in treating 
deep-seated lesions with a minimum of systemic effects, 
utilizing cobalt as compared to conventional (200 kv 
beams. He cautions against the over-enthusiasm 
which occurred in the 1930’s after the first million-volt 
machines were built and emphasizes that a sane, 
objective approach to choice of cases for cobalt-60 
therapy will allow a correct evaluation of its advan- 
tages and usefulness. 

One table. RICHARD H. GREENSPAN, M.D 

University of Minnesota 


Cobalt 60 Therapy of Lip Cancer with Block Dissec- 
tion of Lymph Nodes. J. Ernest Breed and Walter 
W. Carroll. Am. J. Roentgenol. 77: 815-817, May 
1957. (The Breed Radium Institute, 59 East Madison 
St., Chicago 3, Ill.) 

A series of 155 patients with cancer of the lip over 
5 mm. in thickness is presented with three-year statis- 
tics. Treatment in these cases was with a small radon 
applicator, but the authors describe a cobalt applicator 
which they feel is comparable and will give similar 
results. 

The lesions were biopsied without disturbing the 
tumor bed and were then treated with 200 to 500 me 
of radon applied at a distance of 4 X 10 mm. from the 
surface of the growth. Thirty-minute treatments 
were employed daily or on alternate days over a period 
of three to four weeks. The total dose was varied ac- 
cording to the sensitivity of the tumor and surrounding 
tissues. The usual dose was between 5,000 to 8,000 
gamma r delivered to the tumor. Enlarged lymph 
nodes were treated with radon at a 2 cm. distance ” 
stop further growth until destruction of the primary 
was assured. Block dissections of the supraomo 
hyoid type were then performed if enlarged nodes were 
still present. Deep jugular dissection was carried out 
if the upper jugular lymph nodes were found to be 
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involved. Complete hemimandibulectomy was done 
if the mandibular periosteum was invaded. Thirty- 
one patients discontinued therapy, died of intercurrent 
disease, or were lost to follow-up. Of the remaining 
124, 86.3 per cent obtained a three-year clinical cure, 
1.6 per cent were living with disease, and 12.1 per cent 
died of cancer. There were 0 deaths from metastases 
after cure of the local lesion. 
One table. Joseru E. WuitLey, M.D. 
Bowman Gray School of Medicine 


Cytologic Study of Cancer of Cervix Uteri Treated 
by Tele-Cobalt Radiation. Masao Suzuki. J. Radiol. 
& Phys. Ther. Univ. of Kanazawa 40: 148-164, May 
1957. (In Japanese, with English abstract). (Institute 
of Radiology, Medical School, University of Kanazawa, 
Japan) : 

A total of about 800 slides of vaginal smears taken 
from patients with carcinoma of the cervix were 
examined to determine the changes produced by 
irradiation. A 100-curie Co® source was used at a 
distance of 30 cm. with daily doses of 300 to 400 
gamma r for a total tumor dose of 6,000 to 20,000 
gamma r. Comparison was made with cases treated 
by conventional deep roentgen therapy. 
“Telecobalt-therapy caused earlier changes, which 
involved first the deeper layers and only afterward 
the superficial cells. Vacuolization of the cytoplasm 
and nucleus, weaker staining, opacification of the cyto- 
plasm, polynucleosis, and large cells were much more 
constantly observed with Co™® than with roentgen 
therapy. The first change was a discoloration of the 
deep layer cells, sometimes seen after the first treat- 
ment, but usually found in four or five days. Vacuo- 
lization appeared in five to seven days. The nucleus- 
cytoplasm ratio, considered to be a constant value, 
showed a temporary increase in the earlier days of 
treatment. 

The possible prognostic use of this study was evalu- 
ated by counting 200 nonmalignant epithelial cells, 
and noting the percentage of those with radiation 
reaction. It appeared that in favorable cases the 
tadiation reaction rate was 76.5 per cent and 74.1 
per cent, while in cases with poor prognosis it was 
54.8 per cent. 

Twenty-two photomicrographs; 3 tables. 

Hyo Hyun Byvwn, M.D. 
Cook County Hospital, Chicago 


Tissue Changes in the Brains of Cats and Monkeys 
Following Cobalt 60 Irradiation. George P. Bogumill. 
Neurology 7: 245-252, April 1957. (Department of 
Anatomy, University of Wisconsin School of Medicine, 
Madison, Wisc. ) 

Areas of the cerebral cortices of cats and monkeys 
were irradiated, with a small segment of cobalt 60 
fastened into the tip of a 17-gauge needle. A standard 
dose of 4,000 r, calculated at a distance of 5 mm. from 
the center of the cobalt source, was employed in both 
species. The animals were killed at varying intervals 
up to 256 days, and the lesions were studied micro- 
scopically. 

It was found that the irradiation produced complete 
liquefaction of all elements (neural, glial, and vas- 
cular) for a short distance immediately around the 
tadiation source. Wascular degeneration resulted in 
hemorrhage and edema. Gitter cells removed the 
debris, and fibroblasts and astrocytes combined to 


produce a fibroglial scar. Secondary necrosis was 
found at sixty-four days around the original defect, 
and focal perivascular areas of demyelinization ap- 
peared at ninety-six days in the white matter. 

The lesions in the monkeys were substantially larger 
than in the cats. This species difference was inter- 
preted as possibly being associated with a more severe 
hypoxia in the cat cortex during irradiation, which in 
turn may have been the result of response to the 
anesthetic. 

Four illustrations; 1 table. 


Radioiron Tracer Studies for the Evaluation of 
Radiation Damage. R. Kenneth Loeffler. Am. J. 
Roentgenol. 77: 836-846, May 1957. (3401 N. 
Broad St., Philadelphia 40, Penna.) 

The author set up a series of experiments in order 
to assess the usefulness of one phase of the radioiron 
turnover test as an adjunct to routine peripheral blood 
counts in clinical radiation therapy. He discusses 
normal iron metabolism and the varying functions of 
the radioiron turnover test. He derives formulas for 
concentration of micrograms of iron cleared per hour 
and calculations of the hemoglobin production. 

This study had three phases: (1) Correlation of 
change in half-time with change in the peripheral 
blood picture and with symptomatology in patients 
receiving therapeutic levels of total-body radiation. 
(2) Similar comparison in patients receiving radiation 
through limited portals. (3) Investigation in rabbits 
of an extended procedure using turnover studies to 
detect residual hematopoietic damage at longer time 
periods following total-body radiation, when the 
peripheral blood levels have returned to normal and 
the individual has apparently returned to pre-irradia- 
tion status. 

Appropriate tables show slowing of the radioiron 
plasma clearance rate in 30 patients with approximately 
equal radiation exposure. Changes in this respect 
occurred about as frequently as in the white blood 
count and platelet count. Change in the clearance 
rate occurred more promptly than did changes in the 
peripheral blood and there was also a more rapid return 
to normal. All of the laboratory changes were more 
frequent than symptoms in the dose ranges used. 

The second phase of the study was carried out on 
38 patients receiving fractionated radiation therapy 
through limited portals. Here there was no constant 
correlation of the plasma iron halftime slowing with 
integral dose or with changes in the peripheral blood 
picture, symptomatology, clinical recovery, or longev- 
ity. 

The third phase was designed to develop a method 
for measuring residual hematopoietic damage. Rabbits 
were chosen for the study and change in plasma iron 
clearance rate was used as an index of alteration in 
function. Hypoxia was adopted as a stimulus for 
peripheral hematopoietic response. Data obtained 
from this last phase of study were not sufficient to 
prove or disprove the concept of decreased functional 
reserve as a radiation residuum. 

The author discusses the various uses of radioiron 
tracer studies and suggests further modifications of 
the third phase of the experiment described here 
which might become useful in providing a test for 
residual radiation damage. 

Ten figures; 3tables. Davin H. NEwBeErRN, M.D. 

Bowman Gray School of Medicine 
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Gastrointestinal Bleeding in Hookworm Infection: 
Studies with Radioactive Chromium (Cr*'); Report 
of Five Cases. Marcel Roche, Maria Enriqueta 
Perez-Gimenez, Miguel Layrisse, and Estela Di Prisco. 
Am. J. Digest. Dis. 2: 265-277, May 1957. (Hospital 
Vargas, Caracas, Venezuela) 

The authors report 5 cases of sideropenic anemia 
associated with hookworm infestation, in 4 of which they 
studied the gastrointestinal bleeding with radiochro- 
mium (Cr°'). The patient's red cells were tagged with 
radiochromium and reintroduced into the blood stream; 
subsequent comparisons of fecal and blood radioac- 
tivity were made to obtain a quantitative measure of 
the amount of blood lost in the stool 

The hemoglobin counts in the 5 patients ranged 
from 1.63 gm. per cent to 7.2 gm. per cent. In no 
case did return of the hemoglobin levels and red counts 
to normal occur until deworming was accomplished. 
In the 4 cases studied with radiochromium, the average 
daily intestinal blood loss was 92.0, 99.3, 57.1, and 251.5 
c.c. respectively. 

Some of the data are interpreted as showing that 
the amount of blood ingested by the worms increases 
as the hemoglobin content (and therefore oxygen 
content) of the blood decreases, and it is postulated 
that the disease thus becomes an uncompensated 
vicious circle after a certain level of anemia is reached 
James E. Bauer, M.D. 

Victoria, Texas 


Five charts 


The Rate of Disappearance of Intradermally Injected 
Radiosodium as an Index of Blood Flow in Normal and 
Chronically Ulcerated Legs. T.G. Blocker, Jr., S. R. 
Lewis, John E. Perry, W. T. Tumbusch, and Walter L. 
Lynn. Ann. Surg. 145: 630-635, May 1957. (Depart- 
ment of Surgery, The University of Texas Medical 
Branch, Galveston, Texas) 

The authors report a study undertaken in an effort 
to evaluate the circulatory status in chronically ulcer- 
ated lower extremities by measuring the rate of disap- 
pearance of intradermally injected radiosodium (Na?2*) 
as an index of blood flow. 

Following several days of hospitalization in bed with 
elevation of involved extremities, patients were placed 
at complete rest for twenty minutes prior to the injec- 
tion, being given specific instructions not to move their 
legs. No smoking was allowed. One microcurie of 
Na*?-labeled isotonic saline with a volume of 0.1 ml. 
was injected intradermally 4 cm. above the lateral mal- 
leolus into apparently normal skin, if possible in that 
location, or 4 cm. proximal to the area of erythema. 
The counting tube was placed over the wheal at the 
site of injection, just touching the skin without pres- 
sure. The count emanating from the wheal was taken 
each fifteen seconds until one-half of the isotope was 
absorbed (T 1/2), or until thirty-two minutes had 
elapsed. 

A total of 96 legs was first measured, 65 of which were 
normal and 31 chronically ulcerated. There was no 
significant difference between the clinically normal and 
the nonulcerated legs of patients with ulcers, as regards 
vascular circulation. In 3 patients with acute trau- 


matic ulcers it was noted that there was no significant dif- 
ference between the ulcerated leg and the normal leg. 

A second group of 12 patients with obvious circula- 
tory abnormalities of one or both lower extremities, 
but with no evidence of ulceration, was studied. One 
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patient with arterial occlusion, 2 patients with “dia. 
betie” ulcers, and 7 patients with demonstrable edema 
unexplained after bed rest, all showed normal radioso. 
dium clearance. Two patients with cardiac failure had 
greatly prolonged radiosodium clearance and 1 Patient 
with bilateral varicose veins had decreased Clearance 
but within the range of the chronically ulcerated leg 
values, as did 1 patient with chronic lymphedema of 
both legs (elephantiasis) and a bilateral Paraplegia 
By experiments in dogs the authors showed that the dis. 
appearance of the radioactive sodium is related to blood 
rather than to lymphatic flow. 

Despite the concept of “‘stagnation’’ of blood in the 
lower extremities as the chief predisposing factor in the 
commonest varieties of leg ulceration, it was found that, 
with radiosodium injected intradermally into adjacent 
tissue as an index of blood flow, there was a significant 
increase in the rate of clearance in patients with de. 
monstrable pathologic lesions; only a small number 
showed normal findings and in no patients was the time 
prolonged above normal. Thus it appears that ulcera- 
tions of the lower leg are not associated with generalized 
stasis of the circulation but rather with local stasis 
The paradox of increased blood flow close to an area of 
avascularity, lymphatic occlusion, and tissue degenera- 
tion appears to be due to hyperemia of inflammation, 
increase in capillary permeability as a compensatory 
mechanism, or the presence of arteriovenous communi- 
cations. 

Seven graphs. Joun P. Fotopoutos, M.D 

Hartford, Conn. 


The Absorption of Labeled Erythrocytes from the 
Peritoneal Cavity of Humans. Jack A. Pritchard and 
Russell Weisman, Jr. J. Lab. & Clin. Med. 49: 756- 
761, May 1957. (J. A. P., Department of Obstetrics & 
Gynecology, University of Texas Southwestern Medical 
School, Dallas, Texas) 

Labeling red blood cells with sodium chromate con- 
taining Cr®!, as described by Hollingsworth in rabbits 
(Proc. Soc. Exper. Biol. & Med. 87: 493, 1954), appears 
to offer a means for measuring more precisely the 
amount and rate of absorption of red blood cells from 
the peritoneal cavity in man, as well as for determining 
the ability of any absorbed red cells to survive in the 
intravascular compartment. The authors report the 
results of such studies. 

In 8 patients who received their own intact red blood 
cells labeled with radioactive chromium there was con- 
siderable transfer of radioactivity, most probably bound 
to erythrocytes, from the peritoneal cavity to the im- 
travascular compartment. Radioactivity was evident 
within twenty-four hours after the introduction of the 
labeled cells and increased until maximum radioactivity 
was reached in three to eleven days. At its maximum 
the radioactivity in the red cell fraction of the blood 
ranged from 47 to 83 per cent (average 65 per cent) of 
the radioactivity originally placed in the peritoneal 
cavity. 

The survival of the reabsorbed normal cells obtained 
by venipuncture or from the peritoneal cavity was nor- 
mal, or nearly normal, in 3 subjects thus studied. 

Erythrocytes from donors with sickle-cell anemia and 
hemoglobin C disease were absorbed from the peritoneal 
cavity, but all were eliminated from the normal re- 
cipients’ circulation within fifty days. 

Two graphs. 
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Sodium Balance Studies with Na®? and an External 
Counter for Measuring Whole-Body Radioactivity. 
M. Mencer Martin, Geoffrey W alker, and Malcolm 
Chapman. Lancet ls 653- 656, March 30, 1957, 
(M. M. M., Middlesex Hospital Medical School, Mid- 
dlesex, England ) 

Total-body Na®* was measured directly with external 
Geiger-Miiller counters and, by measuring specific 
activity, exchangeable body sodium was calculated for 
each day. The standard error for whole-body radio- 
activity was +0.9 per cent and for total exchangeable 
body-sodium + 2.4 per cent. 

Daily comparisons were made with the cumulative- 
excretion method, in which total-body Na®* was cal- 
culated by subtracting successive twenty-four-hour 
losses, and with chemical metabolic balance data. 
The methods were found to be in good agreement. 
Any small differences could be explained by loss of 
sodium in sweat. 

The authors believe that the external counter offers 
a simple and accurate method for studying sodium 
metabolism without collecting excreta or measuring 
dietary intake. 

Three graphs; 5 tables. 


Radioactive Vitamin B,. Studies. Experience With 
the Urinary Excretion Test and the Measurement of 
Absorbed Plasma Radioactivity. Seymour R. Gold- 
berg, Bharat K. Trivedi, and Leo Oliner. J. Lab. & 
Clin. Med. 49: 583-589, April 1957. (L. O., Michael 
Reese Hospital, Chicago, III.) 

The authors describe their experience with the cobalt 
60-labeled vitamin Bj: test in 19 hematologically normal 
individuals and 7 with pernicious anemia, using 0.46 
yg. Vitamin By. In the normal subjects without renal 
disease the range was 6.2 to 33.4 per cent of adminis- 
tered dose excreted in twenty-four hours. Patients 
with pernicious anemia excreted less than 3.7 per cent 
of the dose. Severe renal disease with oliguria was 
found to produce false positive excretion studies. 

The use of plasma radioactivity as a more direct 
measure of absorbed vitamin Bj. was found to be feasible 
for diagnostic purposes if luc or more of tagged vita- 
min By was given. The peak plasma activity occurred 
at ten hours after the oral administration of the tracer 
dose. In 13 normal individuals receiving 2 yg. or less of 
vitamin By the plasma activities ranged from 0.23 to 
1.71 per cent of dose per liter of plasma, with a mean of 
08 per cent, while in 4 patients with pernicious anemia 
the levels never rose above 0.12 per cent. 

The authors feel that the plasma radioactivity 
method has much to offer, since it does not require the 
patient’s cooperation in the collection of specimens. 

One graph; 3 tables. 


Radioactive Vitamin B,.A bsorption Studies: Results 
of Direct Measurement of Radioactivity in the Blood. 
Alfred Doscherholmen and Paul S. Hagen, with the 
technical assistance of Margaret Liu. Blood 12: 336- 
346, April 1957. (VA Hospital, Minneapolis, Minn.) 
Because malabsorption of vitamin By. in human be- 
ings results in megaloblastic anemia, means have been 
sought to measure the ability to absorb this vitamin. 
The authors describe a new, direct method of measuring 
radioactivity in the blood or plasma after the ingestion 
of physiologic test doses of Co™-labeled vitamin By». 
Although doses of 1.0 ue (0.92 ug. vitamin B,.) gave 
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higher counts, equally reliable results were obtained 
with 0.5yc. The radioactivity was found in the plasma 
portion of the blood. 

With this method it was possible to differentiate 
between all of 9 patients with pernicious anemia and 36 
control subjects. In nonpernicious anemia subjects 
and in pernicious anemia patients given intrinsic factor, 
there was a relatively delayed rise in the blood or plasma 
radioactivity until a peak was reached in the eight- to 
twelve-hour interval after ingestion of the test dose. 
This absorption curve was quite different from the early 
rise observed by others after massive oral doses of vita- 
min By, indicating a different mode of absorption. 

Following the peak blood concentration, the radio- 
activity gradually declined and small amounts usually 
persisted for as long as one week, quite different from 
the rapid disappearance after parenteral administration 
previously reported. 

The method described appears valuable in the diagno- 
sis of pernicious anemia and other vitamin B,. mal- 
absorptive states, in the evaluation of intrinsic factor 
activity, and in studies of various aspects of the metab- 
olism of vitamin By». 

Two charts; 6 tables. 


A Modified Urinary Excretion Test for Measuring 
Oral Cobalt Labeled Vitamin B,. Absorption and Its 
Application in Certain Disease States. Aaron Miller, 
Howard F. Corbus, and John F. Sullivan. Blood 12: 
347-354, April 1957. (Boston VA Hospital, Boston, 
Mass.) 

Absorption of orally administered radioactive vita- 
min Bj. can be measured by three methods: fecal excre- 
tion, urinary excretion following a ‘flushing dose’”’ of 
nonradioactive vitamin By, and external monitoring 
over the liver. It was the purpose of the present study 
(1) to investigate factors influencing the urinary excre- 
tion test, (2) to apply certain modifications to the test in 
order to obtain a better separation between normal and 
pernicious anemia, and (3) to determine the effect of 
various disease states on the oral absorption of vitamin 
By. as measured by this test. 

The authors found that giving the first flushing dose 
of nonradioactive vitamin Bj. six hours after the oral 
dose did not significantly affect the urinary recovery of 
radioactivity, when compared to three hours. On the 
other hand, delaying the flushing dose until twenty-four 
or forty-eight hours greatly decreased urinary recovery. 
From the practical standpoint the first flushing dose can 
be given any time between three hours and six hours 
after the oral dose. A second flushing dose at twenty- 
four hours increased total urinary excretion of radio- 
activity. 

There is adequate evidence that with increasing oral 
doses of vitamin B,. above 0.5 micrograms, a decreasing 
proportion of the dose is absorbed. For testing pur- 
poses, it would seem reasonable to use the smallest dose 
consistent with accurate counting. At the present time, 
doses of less than 0.5 micrograms result in urinary radio- 
activity which cannot be counted accurately. 

With the modified procedure described, urinary re- 
covery of administered radioactivity was higher than 
has been previously reported. 

Values in the pernicious anemia range were found in 
the presence of acute infection and severe renal insuffi- 
ciency. Other limitations in the interpretation of the 


test are discussed. 
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RADIATION EFFECTS 


Incidence of Abnormal Urinary Findings in Children 
Exposed to the Atomic Bomb in Hiroshima. Margaret 
P. Sullivan and Yasushi Takahashi. Pediatrics 19: 
607-613, April 1957. (M. P.S., M. D. Anderson Hos- 
pital, Texas Medical Center, Houston 25, Texas) 

Urinary abnormalities were studied in 2,031 boys 
(1,039 exposed, 992 control) and 1,963 girls (985 ex- 
posed, 978 control) in Hiroshima, Japan, as part of the 
continuing medical survey being carried on by the 
Atomic Bomb Casualty Commission from 1951 through 
1953. 

A history of nephritis was given by 3 exposed boys, 4 
control boys, 2 exposed girls, and 2 control girls. Iso- 
lated abnormalities were found in 24 exposed boys, 19 
control boys, 37 exposed girls, and 26 control girls. 
Brief, transitory urinary changes without further evi- 
dence of urinary tract disease were found in 14 exposed 
boys, 9 control boys, 12 exposed girls, and 8 control 
girls. Abnormalities were present for as long as one 
year in 5 exposed boys, 4 control boys, 8 exposed girls, 
and 7 control girls. There was no evidence of perma- 
nent damage in the 22 children in this group of 24 with 
adequate follow-up studies. Chronic renal disease, 
active or inactive, was suspected in 5 exposed boys, 6 
control boys, 18 exposed girls, and 10 control girls. 
There was no statistical difference in the incidence of 
nephritis or urinary abnormalities of a serious nature 
between the exposed and control groups. Nor was 
there a statistical difference in the incidence of major 
radiation symptoms when the entire exposed group was 
compared with exposed children showing urinary find- 
ings of a serious nature. 

Case histories are presented of 6 children who had 
nephritis or persistent albuminuria and hematuria who 
had experienced one or more of the major radiation 
symptoms after the bombing. 

Two tables. 


The Influence of Ionizing Radiation on the Body 
Composition of Patients with Malignant Lymphoma. 
Joseph Greenberg and Daniel Laszlo. J. Lab. & Clin. 
Med. 49: 514-525, April 1957. (J. G., Long Island 
Jewish Hospital, New Hyde Park, L. I., N. Y.) 

The effects of ionizing radiation on the body composi- 
tion of 4 patients with malignant lymphomas were 
studied under controlled metabolic conditions. 
Throughout the investigation 2 patients were main- 
tained on a “normal’’ diet and 2 on a diet adequate in 
calories, low in protein, and deficient in B-vitamins and 
certain minerals (modified Kempner rice diet). The 
alterations occurring in the lean tissues and fat of the 
body were ascertained by serial simultaneous deter- 
minations of the total-body water and nitrogen balance. 
There was excellent agreement of the data derived from 
these two independent methods of measurement. 

In sharp contrast to the patients receiving a “‘normal’’ 
diet, those on the “‘restricted’’ diet showed a significant 
reduction in their lean body components, and a mark- 
edly negative nitrogen balance following exposure to 
ionizing radiation. Their body fat, however, increased. 
The striking difference between the two groups of pa- 
tients in the degree of clinical as well as laboratory re- 
sponse to radiation suggests that the ‘‘restricted”’ diet 
may have in some way made the tissues more radio- 
sensitive, resulting in enhancement of the radiation 
effects. 


The radiation regimen and the clinical] data are de 
scribed in another publication (J. Clin, Invest, 34: 405, 
1955). oa” 

Two charts; 4 tables. 


The Effect of Roentgen-Ray Quality on Bone Growth 
and Cortical Bone Damage. Leonard Rosenthal and 
James F. Marvin. Am. J. Roentgenol. 77: 893-898 
May 1957. (University of Minnesota Hospitals, Min. 
neapolis 14, Minn.) 

An earlier physical study utilizing a bone ionization 
chamber has indicated that ionization in bone js four 
times that in soft tissues when a beam of 0.4 mm, Cy 
h.v.1. is utilized (Stenstrom and Marvin: Am. J. Roent- 
genol. 56: 759, 1946) and twice that of soft tissues for a 
roentgen beam of h.v.l. 2.4 mm. Cu. The current ex. 
periments represent an effort to correlate these data 
with direct demonstration of biologic effects in growing 
bone. A series of young rats received carefully con- 
trolled doses of radiation with these two beam qualities 
to their knees or tibiae. Dosage levels ranged from 500r 
to 12,000 r given over short periods of time. The rats 
were sacrificed at varying intervals, and histologic 
studies were made of the bone and cartilage structures, 

Hard and soft radiations appeared equally effective in 
producing longitudinal bone growth retardation. This 
is explained on the basis of an atomic number or density 
for epiphyseal cartilage which is not much different 
from that of soft tissues, so that the two qualities of 
radiation would be expected to have about the same 
effect. Growth retardation as compared to the normal 
was 75 to 80 per cent for both beam qualities. Irradia- 
tion with roentgen rays of h.v.1. 0.4 mm. Cu produced 
twice as much damage in cortical bone as roentgen rays 
of h.v.1. 2.4mm. Cu. The criterion of damage to corti- 
cal bone was the number of empty or nuclear debris- 
laden lacunae in the histologic preparation. 

The authors feel that their findings represent a very 
close agreement with the physical data for ionization 
in bone resulting from these two beam qualities. 

Eight photomicrographs; 3 tables. 

JAMEs W. Barser, M.D. 
Cheyenne, Wyo. 


Quantitative Aspects of the Effects of X-Rays on 
Lymphatic Tissue. Peter P. H. De Bruyn and M. 
Marcella Tornova-Svehlik. Radiation Res. 6: 573- 
584, May 1957. (Department of Anatomy, University 
of Chicago, Chicago, IIl.) 

The purpose of this paper is to express quantitatively 
some of the effects of total-body x-irradiation on lym- 
phatic tissues. Specifically, it is concerned with the re- 
lations between the dose administered, the processes 
accompanying the destruction of the radiosensitive 
lymphocytes, and the subsequent regenerative proc- 
esses. The tissue volumes of rabbit appendices were de- 
termined in vivo and from the tissue volumes the amount 
of lymphatic tissue was calculated. 

Immediately after irradiation there occurred a rela- 
tively small, not progressive, decrease in the volume of 
the lymphatic tissue of the appendix. There appeared 
to be some correlation between the magnitude of this 
decrease and the amount of irradiation administered. 
The reasons for this initial decrease are unknown. 

About six to eight hours after irradiation there was 4 
rapid decrease in the volume of lymphatic tissue, which 
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must be ascribed to phagocytic elimination of lympho- 
; This progressive decrease was followed 
by a period during which the lymphatic tissue reached a 
minimum. The beginning and duration of this period 
of maximum damage was dependent on the dose ad- 
ministered. ; 4 

On the basis of the maximum decreases in volume ob- 
tained after irradiation with eight different dose levels 
(35, 50, 70, 100, 125, 200, 400, 600, and 1,000 r), the 
relation between the dose and the irradiation effect was 
studied. The data indicate that the radiosensitivity of 
the lymphocyte population is the result of two quanti- 
tatively different events, one of higher efficacy than the 
other. This may be explained by assuming the pres- 
ence of two lymphocyte populations of different radio- 
sensitivity or by abscopal mechanisms affecting the 
radiosensitivity of the lymphocytes differently at dif- 
ferent dose levels. 

The time of onset of regeneration was dependent on 
the dose administered and varied from about twenty- 
three days after irradiation with 600 r to three or four 
days after irradiation with doses below 100 r. 

There was a great variation among individual animals 
in the amount of lymphatic tissue regenerated after a 
given dose level. It was evident, however, that the 
amount of lymphatic tissue regenerated was related to 
the dose delivered. After 600 r, the amount of lym- 
phatic tissue regenerated remained, for the duration of 
the experiment (eighty-four days), significantly below the 
amount of lymphatic tissue present before the irradia- 
tion, After 400 r, a few animals regained, during the 
experiment (sixty-one days), amounts of lymphatic tis- 
sue equivalent to the volumes present before irradia- 
tion; in most animals the lymphatic tissue volumes re- 
generated remained considerably below these values. 
After irradiation with 200 r, the mean of the lymphatic 
volumes indicated nearly complete regeneration. The 
results after 125 r and 100 r agreed with this trend. 

Seven graphs; 2 tables. 
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Urinary Purine Excretion in the X-Irradiated Dog. 
Kenneth Jackson and Cecil Entenman. Am. J. Phys- 
iol. 189: 315-322, May 1957. (U. S. Naval Radiolog- 
ical Defense Laboratory, San Francisco, Calif. ) 

Urinary excretion of individual purine bases and al- 
lantoin by the dog following whole-body x-irradiation 
(200 to 500 r) was studied. Half of the radiation dose 
was delivered to each side of the animal. Ion exchange 
chromatography with Dowex-50 was used to measure 
uric acid, xanthine, hypoxanthine, guanine, 7-methyl- 
guanine, and adenine. Changes in the excretion of uric 
acid and xanthine were observed during the first twenty- 
four hours following irradiation. Uric acid excretion 
was increased following doses between 150 and 500 r. 
Xanthine excretion increased markedly following super- 
lethal doses but not after midlethal doses. Total 
purine excretion (allantoin plus uric acid) was increased 
slightly following irradiation, and the degree of the in- 
(rease Was not related to the radiation dose. 

Two figures; 4 tables. 


Influence of Vitamins upon Some Teratogenic Effects 
of Radiation: An Experimental Study. D. H. M. 
Woollam, C. W. M. Pratt, and J. A. F. Fozzard. Brit. 
M. J. 1: 1219-1221, May 25, 1957. (Department of 
en” University of Cambridge, Cambridge, Eng- 
an 


The authors have designed an éxperiment in which 
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the effects of a combination of vitamins on the radio- 
sensitivity of the fetus were studied. A polyvitamin 
preparation was used which contained vitamins A, B, 
C, D, and E. Virgin female white rats of the Wistar 
strain were divided into four groups of 12 each: Group 1 
received radiation plus vitamins, Group 2 received ra- 
diation only, Group 3 received vitamins only, Group 4 
received neither radiation nor vitamins. Radiation was 
administered (skin dose 258 r) on the second day of preg- 
nancy. The incidence of anophthalmia and microph- 
thalmia produced in the embryo by subsequent ir- 
radiation was determined for each of the four groups. 

The incidence both of anophthalmia and of combined 
anophthalmia and microphthalmia in Group 1 rats was 
significantly greater than in Group 2. The incidence of 
these anomalies in Groups 3 and 4 was zero. From 81 
to 100 rat fetuses were studied in each group. 

[Perusal of the authors’ data shows their calculations 
of the incidence of anophthalmia in the first two groups 
to be incorrect. Recalculation yields an incidence of 
anophthalmia of 26.7 per cent in Group 1 rats, and of 
9.3 per cent in Group 2 rats.—-J.E.B.] 

One illustration; 2tables. James E. BAvER, M.D. 

Victoria, Texas 


The Effect of Orally Administered Fat Emulsion on 
the Survival of the Irradiated Rat. Polly Vance Akin, 
John G. Coniglio, and Granville W. Hudson. Radia- 
tion Res. 6: 543-547, May 1957. (G. W. H., Depart- 
ment of Radiology, Vanderbilt University School of 
Medicine, Nashville, Tenn.) 

A large dose of total-body irradiation to rats results 
in severe anorexia for several days, and the possibility 
exists that decreased caloric intake may contribute to 
the factors responsible for mortality. In an attempt to 
prolong survival time and to reduce weight loss, the 
authors carried out forced feeding of a fat emulsion to 
rats receiving 750 r or 1,000 r Co y-radiation or 800 r 
x-radiation. No definite effects due to the emulsion 
were observed at the lower level of Co irradiation. 
With 1,000 r Co and with 800 r x-irradiation, the rats 
fed fat emulsion showed lower food consumption, more 
severe diarrhea, greater stomach distention, and shorter 
survival times than the irradiated controls forced-fed 
with water. 

No effect on hematological values was observed due to 
feeding of fat emulsion. 

Two tables. 


The Modification by Irradiation of the Oestrogen 
Effect on the Cervicovaginal Epithelium of Castrated 


Rats. C.P.Cherry. Brit. J. Radiol. 30: 239-246, May 
1957. (Strangeways Research Laboratory, Cambridge, 


England) 

The type and extent of differentiation of tissues can 
be influenced by irradiation, by estrogenic hormone 
administration, or by vitamin administration. This 
study was performed to elucidate the mechanisms by 
which the influence of irradiation is produced. 

Castration was carried out on 98 young adult female 
rats, and they were then variously treated by x-ray ir- 
radiation, by estrogenic hormone injections, and by 
both. Meticulous examinations were made of the 
cervicovaginal epithelium, and findings were compared 
with those in untreated castrate controls. 

Without estrogen administration, x-ray irradiation 
produced increase in the size and secretory activity of 
epithelial cells. 
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Estrogen administration without irradiation increased 
cellular proliferation, mitotic activity, cell differentia- 
tion, and cornification. The increase seemed to vary 
directly with the size of the dose given. 

When irradiation and estrogens were given, both ef- 
fects were observed. The irradiation, however, tended 
to suppress the estrogen effect if the estrogen dose was 
small, or if the irradiation was given about twenty-four 
hours after estrogen injection. Thus, irradiation tended 
to reduce the amount of cornification and to increase 
mucin production by the castrate cervicovaginal epi- 
thelium. 

Eight photomicrographs; 5 tables. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Comparison of the Skin and Depilatory Reactions 
Produced in the Legs of Mice by 2000 r of 200 kv and 
2 MEV xrays. C.W. Wilson. Brit. J. Radiol. 30: 269- 
270, May 1957. (Physics Department, Westminster 
Hospital, London, S. W. 1, England) 

Eleven mice were given irradiation on their hind legs 
up to knee level; 2,000 r of 200 kvp x-rays (h.v.1., 1.0 
mm. Cu) were administered to one leg, and 2,000 r of 2 
MEV x-rays (h.v.1., 7.4 mm. Pb) to the other. 

Daily observations of skin reaction thereafter showed 
that the development of reaction was chronologically 
similar in both treated areas. Skin reactions were much 
more severe, however, at the lower kv ranges. Epila- 
tion did not reach its maximum until after the skin reac- 
tion had recovered. The degree of epilation was 
greater at 200 kvp than at 2 MEV. 

Two graphs; 1 table. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Direct and Indirect Effects of X-Radiation on Anti- 
body-Producing Cells. Frank J. Dixon, James C. 
Roberts, and William O. Weigle. J. Exper. Med. 105: 
417-424, May 1, 1957. (Department of Pathology, 
University of Pittsburgh School of Medicine, Pitts- 
burgh 13, Penna.) 

In an investigation of the influence of ionizing radia- 
tion on the antibody response in rabbits, the authors 
found that roentgen irradiation appears to exert an in- 
hibitory effect on this response by two mutually depend- 
ent routes: (a) direct radiation injury to the antibody- 
producing lymphoid tissue, and (b) indirect effects of 
altered homeostasis in the irradiated host on anti- 
body-producing tissues. Neither of these two effects 
alone produced significant inhibition of the secondary 
antibody response made by transferred lymphoid cells. 
However, 400 to 500 r administered in vitro to the trans- 
ferred cells, plus 400 r whole-body x-irradiation of the 
recipient prior to transfer, completely inhibited the an- 
tibody response. 

Five tables. 
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Effects of 2-Methyl and 2: 3-Dimethy! Synkavite 9 
the Chromosomal Aberrations Induced by F, 
and Single Doses of Roentgen Rays. K. ¢. Bora. 
Acta radiol. 47: 397-406, May 1957. (Indian Cancer 
Research Centre, Bombay, India) 

Vicia faba, a variety of broad bean, was used in stud- 
ies of fractional and single-dose irradiation. Seeo 
roots from the germinated beans were irradiated with a 
Westinghouse machine, 220 kv, 15 ma, 1 mm. Al +05 
mm. Cu filtration. Forty-eight hours after irradiation, 
the roots were treated with 0.05 per cent colchicine for 
approximately four hours and then fixed and stained. 
““Squashed” metaphase chromosomes were analyzed for 
chromosomal aberration and mitotic irregularities, 

In one series of experiments, 246 r was given fol 
lowed by three to six hours of soaking in 3 X 10-*M 
2-methyl synkavite and 3 X 10-* M 2:3 dimethyl 
synkavite, followed by a second dose of 246 r. The 
chromosomal aberration rates are compared with those 
obtained when water was used for soaking for a similar 
period. A significant increase in chromosomal breaks 
and chromosomal reunions was found with both solu- 
tions. There was no statistical difference between the 
two. Soaking the bean sprouts in the same solutions 
for six and twenty-four hours prior to a single dose of 
328 r showed a significant increase in the total chromo- 
somal reunions. There was no significant increase 
between the six and twenty-four hour groups. Soaking 
the sprouts after a single dose of 328 r yielded sucha 
low frequency of metaphase cells that a statistical num- 
ber was not obtained. 

The author found no evidence of these solutions alone 
causing chromosome breaks in Vicia faba root tips, 
Chromosome breaks at identical loci were observed ina 
number of cells, and it suggests that localized actions of 
chemicals upon a specific chromosome locus or loci is 
not an improbability. Biochemical speculations are 
made to explain the observed phenomena. 

Two drawings; 1 graph; 6 tables. 

Josepu E. Wuittey, M.D. 
Bowman Gray School of Medicine 


On the Passage of Heavy Particles Through Tissue. 
W. S. Snyder and Jacob Neufeld. Radiation Res. 6: 
67-78, January 1957. (Health Physics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tenn.) 

The electronic stopping powers of hydrogen, helium, 
carbon, oxygen, and nitrogen ions in tissue were esti- 
mated on the basis of a method similar to the one used 
by Knipp and Teller, and the atomic (nonionizing colli 
sions) stopping powers have been calculated on the 
basis of Bohr’s theory. The biological dose delivered by 
these ions is calculated using the variation of RBE with 
linear energy transfer, as recommended by the National 
Committee on Radiation Protection (National Bureau 
of Standards Handbook 59). 


Twelve figures; 1 table. AuTHOrRS’ ABSTRACT 
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